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The  American  Chestnut 

Its  past,  present  and  future  in  Georgia 

By  Scott  A.  Merkle  and  Claud  L.  Brown 

(Illustrated  by  Sue  Lawrence ) 


A  t  the  beginning  of  the  present 
century,  the  American  Chestnut, 
Castanea  dentata  (Marshall)  Borkh., 
was  one  of  the  most  prevalent  and 
valuable  trees  in  our  eastern  forests.  By 
the  time  Margaret  Mitchell's  Gone 
With  the  Wind  premiered  in  Atlanta  in 
1939,  this  magnificent  tree  had  literally 
gone  with  the  prevailing  winds  of  the 
region,  which  carried  the  virulent 
spores  of  the  chestnut  blight  fungus, 
Cryphonectria  parasitica  (Murr.)  Barr. 

The  fateful  scenario  began  in  the 
summer  of  1 904  when  Herman  W. 
Merkel,  forester  at  the  New  York 
Zoological  Garden  in  the  Bronx, 
observed  several  dying  chestnut  trees 
in  the  park.  In  less  than  10  years  the 
disease  swept  through  New  York, 
Massachusetts,  New  Jersey  and 
Pennsylvania  in  spite  of  considerable 
efforts  to  eradicate  it.  According  to 
Beattie  and  Diller  (1954),  from  1913- 
1923  the  disease  moved  diagonally 
across  the  entire  state  of  Virginia,  a 
distance  of  some  240  miles,  at  an 
average  rate  of  24  miles  each  year.  It 
spread  westward  across  the 
Shenandoah  Valley  and  southward 
through  the  Appalachian  mountains  in 
North  Carolina  and  Tennessee, 
reaching  Georgia  in  the  early  1930s. 


Fig.  1-  Natural  range  of  American  chestnut,  Castanea 
dentata  (Marsh.)  Borkh.,  showing  spread  of  the 
blight  from  1904  to  1945.  Range  map  by  E.L.  Little,  Jr. 
USDA-USFS  Misc.  Publ.  No.  1342. 


By  the  1940s,  practically  all  the  native 
chestnut  in  America  had  succumbed  to 
the  blight  (Fig.  1).  Never  before  in 
history  had  a  forest  pathogen  almost 
completely  annihilated  its  host  over 
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such  a  vast  area.  It  is  estimated  that  3  to 
4  billion  trees,  many  of  them  forest 
giants  more  than  1 00  feet  tall  and  4  to  5 
feet  in  diameter,  were  killed  throughout 
its  natural  range.  Today,  only  remnants 
of  the  species  remain  in  the  wild, 
mainly  in  the  form  of  stump  sprouts 
from  killed  trees. 

Occurrence  and  Distribution 

In  the  Southeast,  the  chestnut  was 
especially  abundant  in  the  mountains  of 
southwestern  Virginia,  North  Carolina, 
eastern  Tennessee  and  North  Georgia. 
In  the  Cohutta  and  Blue  Ridge 
mountains  of  Georgia,  it  frequently 
dominated  the  higher  ridges  and  flats  in 
association  with  northern  red  oak 
( Quercus  rubra)  at  elevations  between 
3,000  and  4,000  feet  where  the  soils 
reached  several  inches  in  depth 
(Wharton,  1977).  Almost  all  of  the 
mature  trees  killed  by  the  blight  have 
now  fallen,  but  one  can  occasionally 
find  remnants  of  the  original  forest 
standing  like  grey  ghosts  (Fig.  2). 

Today  these  sites  contain  numerous 
chestnut  sprouts,  some  of  which  may 
reach  heights  of  25  to  30  feet  with  3-to- 
4-inch  diameters  and  produce  viable 
nuts  before  they,  too,  succumb  to  the 
blight.  Areas  along  the  ridges  formerly 
occupied  by  chestnut  are  being 
replaced  by  pioneer  species  such  as 
black  locust,  sassafras,  black  birch  and 
numerous  hickories. 

Until  the  1930s,  chestnut  was  also  a 
prominent  constituent  of  the  excep¬ 
tionally  rich  oak-chestnut-hickory 
forests  occurring  along  the  moist  fertile 
slopes  (especially  northern  slopes) 
above  the  coves  throughout  much  of 
the  Blue  Ridge  Province.  Here  chestnut 
grew  in  abundance  and  reached  its 
maximum  development,  shown  by  the 
prevalence  of  large  persistent  stumps 


Fig.  2.  Dead  chestnut  trees  standing  for  years  after 
being  killed  by  the  blight.  Scenes  like  this  were 
common  in  the  North  Georgia  mountains  during  the 
1940s  and  later.  (Photo  USFS) 


scattered  among  the  many  existing  oaks 
and  hickories.  Although  chestnut 
frequently  occurred  in  the  Ridge  and 
Valley  Province,  especially  in  the 
fertile  valleys  and  along  upland  slopes, 
as  well  as  in  the  Cumberland  Plateau,  it 
was  apparently  less  prevalent  than  in 
the  Blue  Ridge  Province  to  the  east. 
Because  early  floristic  studies  of  the 
original  forest  are  not  available  for 
much  of  Georgia,  it  is  now  difficult  to 
reconstruct  the  past  composition  and 
distribution  of  many  species  following 
decades  of  destructive  logging,  fires 
and  cultivation.  Many  clear-cut  areas 
have  now  reverted  to  shorter-lived 
pioneer  species,  accompanied  in  many 
areas  by  the  widespread  conversion  of 
natural  hardwood  sites  to  commercial 
pine  plantations. 

Chestnut  was  also  a  prominent  and 
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distinctive  tree  throughout  the  upper 
Piedmont  when  early  settlers  moved 
westward  from  Augusta  and  Savannah 
into  Wilkes,  Oglethorpe,  Clarke, 
Jackson  and  adjacent  counties  in  the 
late  1700s  and  first  half  of  the  19th 
century.  Wilson  (1914),  in  his  early 
history  of  Jackson  County,  says  of  tree 
sizes  in  the  area  during  the  mid- 1800s: 
“Trees  having  a  diameter  of  from  six 
to  nine  feet,  and  a  spread  of  branches  of 
one  hundred  feet  from  side  to  side 
were  not  uncommon.  Most  of  these 
were  chestnut  trees....”  He  relates 
further,  “Next  in  size  came  the  poplars 
and  white  oaks,  the  latter  often 
producing  enough  of  big  plump 
acorns  to  make  it  difficult  to  walk  over 
the  ground  when  they  had  fallen.” 

Chestnut  was  far  more 
abundant  across  the 
uppernortheastern  section  of 
the  Piedmont  on  the  deeper, 
moist  sites  than  in  the  lower 
Piedmont  of  middle  Georgia 
above  the 
fall-line  sandhills. 


In  examining  the  early  literature 
describing  species  composition  of  the 
original  forests  in  the  Georgia  Pied¬ 
mont,  from  the  records  of  DeSoto  in 
1539  to  the  descriptions  of  Bartram  in 
the  mid- 1770s  and  various  sources  in 
the  1800s,  Nelson  (1957)  found  much 
more  diversity  in  forest  types  than  was 
frequently  cited  by  earlier  botanists. 
Chestnut  was  far  more  abundant  across 
the  upper  northeastern  section  of  the 
Piedmont  on  the  deeper,  moist  sites 
than  in  the  lower  Piedmont  of  middle 
Georgia  above  the  fall-line  sandhills. 
Chestnut  also  occurred  infrequently  in 


stands  of  mixed  hardwoods  in  several 
southwestern  counties  below  the  fall 
line  in  the  red  hills  of  the  upper  Coastal 
Plain.  Although  chestnut  was  formerly 
one  of  the  most  valuable  trees  of  the 
Piedmont,  most  of  the  large  trees  were 
harvested  long  before  the  blight 
reached  Georgia. 

Uses  and  Economic  Importance 

From  the  colonial  period  to  the 
1 900s,  the  utility  of  chestnut  was 
unrivaled  by  any  hardwood  in  America. 
It  was  aesthetically  pleasing  because  of 
its  large  crown  with  shiny,  dark-green 
foliage  and  billowing  masses  of  creamy 
white  flowers  (catkins)  in  late  spring. 

Its  dense,  well-formed  crown  provided 
heavy  shade  in  summer  and  edible  nuts 
in  the  fall.  Hence,  it  was  planted  widely 
as  a  shade  and  ornamental  tree  along 
streets  and  in  parks. 

Chestnut  is  a  fast-growing  tree  on 
good  sites,  and,  being  fairly  shade 
tolerant,  it  normally  produces  a 
straight,  well-pruned  bole  under  forest 
conditions.  In  colonial  days,  chestnut 
was  the  tree  of  choice  for  rapid 
construction  of  log  houses  along  the 
frontier,  and  decades  later  it  was  still 
widely  used  for  bams,  smoke  houses, 
wood  sheds  and  animal  pens  at  many 
homesteads.  It  was  straight  grained, 
easy  to  split,  and,  being  lighter  than 
oak,  was  easily  worked  with  hand 
tools.  Hewn  timbers  cut  from  the 
heartwood  of  mature  trees  were 
exceptionally  high  in  tannin  content 
and  persisted  for  scores  of  years  when 
exposed  to  seasonal  extremes  of 
weather.  Remnants  of  many  farm 
structures  made  of  chestnut,  now  well 
over  a  century  old,  can  still  be  found  at 
old  homesteads  in  the  mountain  and 
hill  country  of  North  Georgia. 
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Because  of  chestnut's  resistance  to 
decay  when  placed  in  contact  with  the 
soil,  it  was  highly  prized  for  poles  and 
crossties.  Prior  to  the  Civil  War  and 
until  the  mid- 1930s,  thousands  of 
telegraph  and  utility  poles  were 
selected  and  harvested  annually,  many 
of  them  just  ahead  of  the  advancing 
chestnut  blight  as  it  spread  through  the 
Appalachians  during  the  early  1900s. 

By  far  the  largest  amount  of  chestnut 
was  manufactured  into  lumber  for  a 
variety  of  wood  products.  Chestnut 
lumber  had  a  pleasing  grain  and  a  soft, 
reddish  golden-brown  lustre  when 
properly  finished.  These  attributes, 
combined  with  its  natural  durability 
and  good  working  qualities,  made  it 
highly  desirable  for  furniture,  caskets, 
interior  trim  and  millwork. 

Because  of  the  high  tannin  content 
of  its  bark  and  heartwood  (6  to  12 
percent  by  dry  weight),  chestnut 
supplied  more  than  half  of  the  tannin 
produced  in  America  for  the  leather 
industry.  Even  decades  after  millions  of 
trees  had  succumbed  to  the  blight,  dead 
or  fallen  trees,  because  of  their  resis¬ 
tance  to  decay,  were  harvested  for 
fence  posts,  split  rails  and  so  called 
"acid  wood"  for  tannin  extraction.  Load 
after  load  of  dead  chestnut  was  hauled 
out  of  the  North  Georgia  mountains  to 
railway  sidings  at  Blue  Ridge,  Ellijay, 
Cornelia  and  other  points  for  shipping 
to  extraction  plants  as  late  as  the  mid- 
1940s. 

In  earlier  days,  chestnut  served  as  an 
important  source  of  fuel  throughout  the 
region,  and,  because  it  burned  slowly 
and  completely  without  giving  off 
much  smoke,  it  was  the  favored  wood 
at  local  moonshine  stills. 

Finally,  the  American  chestnut 
produced  an  abundant  crop  of  nuts 
almost  every  year,  which  supplemented 


the  food  supply  of  man  and  provided  a 
major  source  of  food  for  wild  turkey, 
deer,  bear  and  many  smaller  mammals. 
Those  who  remember  the  flavor, 
sweetness  and  consistency  of  native 
chestnuts  say  they  were  far  superior  to 
their  Asian  and  European  relatives. 

The  Chestnut  Blight  Fungus 

Soon  after  the  discovery  of  the 
blight  in  1904,  some  of  the  diseased 
material  was  carried  to  W.A.  Murrill,  a 
mycologist  at  the  New  York  Botanical 
Garden,  for  study.  Dr.  Murrill  reported 
the  trees  were  infected  by  an  unknown 
fungus  and  named  it  Diaportha 
parasitica  after  proving  its  pathogeni¬ 
city  on  American  chestnut.  In  1912, 
Anderson  and  Anderson,  for  taxonomic 


For  several  years,  researchers 
could  not  agree  upon  the 
origin  of  the  fungus,  debating 
whether  it  was  a  native  mutant 
strain  ...or  a  virulent  strain 
introduced  from  Asian  or 
European  chestnuts. 


reasons,  placed  it  in  the  genus 
Endothia ,  and  it  became  widely  known 
as  Endothia  parasitica  (Murr.)  A.  &  A. 

For  several  years,  researchers  could 
not  agree  upon  the  origin  of  the  fungus, 
debating  whether  it  was  a  native  mutant 
strain  of  Endothia ,  a  genus  containing 
numerous  saprophytic  and  weakly 
parasitic  species,  or  a  virulent  strain 
introduced  from  Asian  or  European 
chestnuts  brought  into  this  country.  The 
controversy  was  settled  to  the 
satisfaction  of  most  workers  when 
Frank  N.  Meyer  of  the  U.  S.  Bureau  of 
Plant  Industry,  exploring  for  plants  in 
northern  China,  came  across  diseased 
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specimens  of  Chinese  chestnuts. 

Diseased  specimens  collected  from 
these  virgin  trees,  which  showed 
resistance  to  the  fungus,  were  sent  to 
Washington,  D.C.,  where  pathologists 
obtained  pure  cultures  and  inoculated 
healthy  isolated  chestnut  trees.  In  six 
weeks,  the  trees  were  infected  and  the 
fungus  proved  to  be  highly  virulent  on 
American  chestnut.  Later,  Meyer  also 
found  the  disease  in  Japan.  The 
Chinese  and  Japanese  chestnuts  are 
much  more  resistant  to  the  same  fungus 
than  the  American  and  European 
species.  Thus,  its  origin  from  Asia 
appeared  to  be  substantiated  (Beattie 
and  Diller,  1954).  In  1978,  Endothia 
parasitica  was  again  reclassified  for 
taxonomic  reasons  and  this  time 
received  its  present  name, 
Cryphonectria  parasitica. 

With  continued  reinfection 
and  spreading  of  the  fungal 
mycelia,  the  entire  bole  of  large 
mature  trees  is  usually 
completely  girdled  within  a  few 
seasons  and  the  tree  dies. 


The  fungus  produces  two  kinds  of 
spores,  sexual  and  asexual,  which 
facilitates  the  rapid  spread  of  the 
disease.  The  sexual  spores  (ascospores) 
are  carried  by  wind  to  establish  new 
distant  colonies.  The  colonies 
proliferate  to  form  sticky  masses  of 
asexual  spores  (conidia),  which  are 
dispersed  locally  by  rain,  or  carried  to 
other  trees  by  insects  or  on  the  feet  of 
birds.  New  infection  starts  when  the 
spores  reach  a  wound  in  the  living 
inner  bark  of  healthy  trees.  The  spores 
germinate  at  the  wound  site  and 
quickly  penetrate  living  cells  and 
tissues  with  microscopic  threads  of 


fungal  mycelia.  Within  a  few  days  or 
weeks,  the  mycelia,  drawing  their 
nutrition  from  living  cells,  fan  out 
within  the  inner  bark,  rupturing  and 
killing  the  food-conducting  tissue 
(phloem)  and  the  dividing  cells 
(cambium)  that  give  rise  to  new  food- 
and  water-conducting  tissues  of  the 
stem,  thereby  effectively  girdling  that 
portion  of  the  infected  trunk  or  branch. 

Whenever  the  inner  layer  of  living 
bark  in  healthy  stems  is  killed,  the 
impervious  moisture  barrier 
surrounding  and  protecting  the  water 
transporting  xylem  elements  from 
desiccation  is  lost  and  water  transport 
to  the  crown  is  soon  disrupted.  Because 
chestnut  is  a  ring-porous  hardwood 
possessing  extremely  large  water¬ 
conducting  vessels  that  usually  function 
for  only  one  season,  most  of  the  water 
being  transported  upward  occurs  in  the 
current  yea”s  outer  growth  ring. 
Therefore,  in  ring-porous  trees,  any 
disruption  of  water  transport  through 
the  large  outer  vessels  quickly  results  in 
wilting  and  desiccation  beyond  the 
point  of  recovery.  Infected  trees  can, 
however,  live  for  several  years  if  only 
portions  of  their  stems  are  girdled. 

With  continued  reinfection  and 
spreading  of  the  fungal  mycelia,  the 
entire  bole  of  large  mature  trees  is 
usually  completely  girdled  within  a  few 
seasons  and  the  tree  dies.  Although 
girdling  of  the  stem  blocks  downward 
transport  of  sugars  and  other  essential 
organic  substances  produced  in  the 
leaves,  large  tree  stems  and  root 
systems  usually  possess  substantial 
reserves  of  stored  food,  so  starvation  of 
living  cells  below  a  girdle  does  not 
occur  for  some  time.  This  is  evident 
from  the  repeated  sprouting  of  stems 
and  stumps  for  several  seasons 
following  the  death  of  the  crown  and 
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upper  trunk.  In  fact,  the  blight  would 
have  completely  eradicated  the  species 
in  America  had  it  not  been  for: 

(1)  the  ability  of  the  species  to 
produce  numerous  sprouts,  and 

(2)  the  inability  of  the  fungus  to 
infect  and  subsequently  kill  the  roots  of 
diseased  and  dying  trees,  as 
demonstrated  by  Graves  (1926). 

For  years  much  hope  was  held  by 
some  that  the  persistent  sprouting  from 
the  base  of  killed  trees  would 
eventually  result  in  the  natural  selection 
of  sprouts  with  some  degree  of 
resistance  to  the  blight.  Unfortunately, 
this  has  not  occurred  because  of  the 
extremely  virulent  capability  of  the 
fungus,  coupled  with  the  low 
probability  of  sufficient  favorable 
mutations  occurring  in  one  or  more 
cells  which  in  turn  would  give  rise  to  a 
bud  containing  disease  resistant  cells 
throughout.  Theoretically,  such  a  series 
of  events  could  happen  with  time,  but, 
almost  a  century  later,  hopes  for 
recovering  such  a  resistant  variant 
have  almost  vanished. 

Approaches  to  chestnut  blight 

As  the  seriousness  of  the  blight  was 
recognized,  a  number  of  approaches  to 
combatting  the  disease  were  taken. 
These  approaches  included: 

(1)  Searching  for  naturally  occurring 
heritable  resistance  in  American 
chestnut; 

(2)  Breeding  American  chestnut 
trees  with  resistant  Chinese  and 
Japanese  species; 

(3)  Using  radiation  in  an  attempt  to 
produce  blight-resistant  mutants;  and 

(4)  Investigating  variant  strains  of 
the  fungus  that  not  only  failed  to  kill 
the  trees  they  infected,  but  apparently 
deactivated  virulent  infections.  These 


variants  are  known  as  hypovirulent 
strains. 

Some  of  the  extensive  research 
programs  in  these  areas  begun  earlier  in 
the  century  gave  disappointing  results 
and  have  since  been  dropped,  but  some 
new  research  programs  have  taken  their 
places,  and  in  many  cases,  have  built 
promising  results  on  the  groundwork 
laid  by  the  abandoned  programs. 
Recently  new  biotechnological  tools 
have  become  available  that  may  also  be 
of  use  in  helping  the  American  chestnut 
overcome  the  blight. 

Blight-resistant  native  trees 

Even  before  the  blight  had  destroyed 
all  of  the  mature  chestnut  trees 
throughout  the  natural  range  of  the 
species,  efforts  were  begun  to  find  a 
promising  tree  that  could  survive  the 
blight.  State  agencies  in  Missouri, 
Wisconsin  and  West  Virginia  began 
plantings  of  seeds  collected  from 
plantations  in  their  states  and  screening 
the  resulting  trees  for  resistance.  In  the 
1950s  and  '60s,  the  U.S.  Department  of 
Agriculture  encouraged  citizens  to 
report  the  locations  of  surviving 
American  chestnut  individuals,  and 
between  1957  and  1964,  more  than  500 
promising  trees  with  diameter  at  breast 
height  (d.b.h.)  of  8  or  more  inches  were 
located.  However,  upon  screening  via 
continued  exposure  or  artificial 
inoculations,  90  percent  of  these  trees 
proved  to  be  blight  escaping  rather  than 
blight  resistant  (Diller  and  Clapper, 
1965).  More  recently,  a  number  of 
large  surviving  chestnut  trees  from 
different  areas  have  been  reported  to 
possess  a  low  level  of  heritable 
resistance,  as  shown  by  slower 
expansion  of  cankers  in  stem  sections 
and  less  severe  infections  following 
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artificial  inoculation  (Griffin  et  a  I ., 
1983).  Crosses  have  been  made  among 
these  different  surviving  trees,  with  the 
hope  that  if  the  resistance  is  due  to  the 
action  of  different  genes  in  each  case, 
the  combination  of  these  different 
genes  may  give  the  progeny  enhanced 
resistance  over  that  of  the  parents 
(Burnham,  1988). 

Breeding  with  blight-resistant 
chestnut  species 

As  noted  earlier,  some  Asiatic 
chestnut  species  are  resistant  to 
chestnut  blight,  although  resistance  is 
variable,  even  among  genotypes  within 
each  species.  Early  attempts  at  breeding 
American  chestnuts  with  the  Chinese 
species,  C.  mollissima,  and  the 
Japanese  species,  C.  crenata ,  were 
made  by  the  USDA  in  1925  at  Glen 
Dale,  Md.,  and  in  1930  by  the 
Connecticut  Agricultural  Experiment 
Station  at  Hamden,  using  material  from 
a  project  initiated  at  the  Brooklyn 
Botanic  Garden  by  A.H.  Graves. 
Thousands  of  hybrids  were  produced 
by  controlled  pollination,  and  later, 
promising  progeny  were  crossed  with 
each  other.  Plantings  of  hybrids  were 
established  in  blight-infested  areas  in  a 
number  of  states  to  test  for  a  tree  that 
combined  the  blight  resistance  of  the 
Asiatic  species  with  the  desirable 
growth  habit  of  the  American  species 
(Burnham,  1988).  The  most  promising 
USDA  hybrid  was  an  American  X 
Chinese  backcrossed  with  the 
American  parent.  Developed  by  R.  B. 
Clapper,  it  is  known  as  the  “Clapper” 
chestnut  (Clapper,  1963).  However, 
this  hybrid  was  not  widely  employed  as 
a  forest  tree,  probably  because  it  could 
only  be  propagated  clonally  (Burnham, 
1988).  The  original  tree  grew  to  51  feet 
in  height  and  8.1  inches  d.b.h.  in  18 


years  (Diller  and  Clapper,  1965),  and 
survived  for  25  years  before  developing 
a  large  canker  (Burnham,  1988).  The 
USDA  program  was  abandoned  in  the 
1960s,  although  hybrids  produced  by 
that  program  continue  to  be  tested  in 
some  states.  The  Connecticut  program 
produced  at  least  one  promising 
Japanese  X  American  hybrid,  which 
grew  to  a  height  of  37  feet  and  a  d.b.h. 
of  5.9  inches  after  18  years  (Diller  and 
Clapper,  1965).  Dr.  Sandra  Anagnos- 
takis  continues  breeding  work  at  the 
Connecticut  station,  the  products  of 
which  are  primarily  for  use  in  her 
hypovirulence  research  (see  below). 

The  American  Chestnut  Foundation 
is  currently  pursuing  an  ambitious 
breeding  program  designed  by  Charles 
Burnham.  Burnham  (1988)  believes 
that  the  failure  of  the  USDA  program 
to  produce  trees  combining  the  blight 
resistance  of  Chinese  chestnut  with  the 
growth  habit  of  American  chestnut  was 
due  to  a  faulty  strategy  of  relying  on  a 
large  number  of  crosses  to  produce 
promising  first  generation  hybrids. 
Relatively  few  second  generation  trees 
were  grown  from  the  first  generation 


The  American  Chestnut 
Foundation  is  currently 
pursuing  an  ambitious 
breeding  program  designed 
by  Charles  Burnham. 


(Fl)  hybrids,  and  most  of  the  FI  hybrids 
were  backcrossed  to  the  resistant 
(Chinese)  parent.  Burnham's  breeding 
program  employs  a  backcrossing 
method  that  is  a  modification  of  a 
design  used  with  agronomic  species,  in 
which  the  hybrids  are  backcrossed  not 
to  the  Chinese  parent,  whose  only 
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desirable  trait  is  blight  resistance,  but  to 
the  American  chestnut  parent,  which 
possesses  all  the  desirable  traits  except 
resistance  (growth  form,  hardiness  and 
ability  to  compete  with  other  forest 
species).  Breeding  was  initiated  in 
1982,  and  Burnham  projects  that  by  the 
third  round  of  backcrosses  to  the 
American  parent,  a  resistant  phenotype 
that  owes  15/16  of  its  genetic 
inheritance  to  the  American  chestnut 
will  be  obtained  (Burnham,  1988). 

Hypovirulence 

Chestnut  blight  struck  the  European 
chestnut  (C.  sativa )  in  Italy  in  1938  and 
had  the  same  devastating  effects  as  it 
did  on  on  the  American  chestnut.  Then, 
in  the  1950s,  Biraghi  (1953)  reported 
that  some  Italian  trees  appeared  to  be 
healing  themselves  and  recovering.  A 
French  mycologist,  Grente,  extracted 
the  fungus  from  the  cankers  on  the 
recovering  trees  and  noted  that  cultures 
from  the  isolates  were  white  instead  of 
orange.  When  these  white  strains  were 
used  to  inoculate  a  European  chestnut 
tree,  they  could  produce  a  canker,  but 
one  that  grew  so  slowly  that  the  tree 
apparently  had  time  to  wall  it  off  with 
callus  while  it  was  still  in  the  outer  bark 
layer.  Because  these  new  strains  could 
not  sustain  an  active  infection,  Grente 
called  them  "hypovirulent"  (Grente, 
1965).  However,  the  most  remarkable 
characteristic  of  these  hypovirulent 
strains  was  the  fact  that,  when  a  tree 
already  infected  with  a  virulent  strain 
was  inoculated  with  a  hypovirulent 
strain,  the  cankers  from  the  existing 
blight  began  to  heal.  Somehow,  the 
hypovirulence  was  transmissible.  It  was 
later  found  that  when  hyphae  of 
hypovirulent  and  virulent  strains  made 
contact,  hyphal  anastomosis  (fusion) 
occurred,  and  that  some  genetic 


determinant  in  the  cytoplasm  of  the 
hypovirulent  strain  was  transferred  to 
the  virulent  strain,  converting  it  to 
hypovirulence  (Grente  and  Sauret, 
1969).  Grente  successfully  applied 
hypovirulent  strains  as  biocontrol 
agents  to  combat  the  blight  on  C.  sativa 
trees  in  France  (Grente  and  Berthelay- 
Sauret,  1978),  while  in  Italy, 
hypovirulence  spread  naturally,  leading 
to  the  recovery  of  the  European 
chestnut  in  that  country. 

However,  the  most 
remarkable  characteristic  of 
these  hypovirulent  strains 
was  the  fact  that,  when  a  tree 
already  infected  with  a  virulent 
strain  was  inoculated  with  a 
hypovirulent  strain,  the 
cankers  from  the  existing 
blight  began  to  heal. 


In  the  early  1970s,  researchers  at  the 
Connecticut  Agricultural  Experiment 
station  obtained  hypovimlent  strains 
from  Grente  and  began  to  test  them  on 
infected  American  chestnut  trees.  Early 
results  were  promising.  Test  inocula¬ 
tions  on  American  chestnut  seedlings  in 
the  greenhouse  and  on  field-grown 
trees  demonstrated  that  the  French 
hypovirulent  strains  could  limit  the 
expansion  of  cankers  caused  by 
American  virulent  strains  (Anagnosta- 
kis  and  Jaynes,  1973;  Van  Alfen  et  al., 
1975).  However,  the  first  major  test  of 
hypovirulence  in  a  forest  showed  that 
although  the  majority  of  the  cankers 
were  controlled  in  the  first  year,  new 
cankers  formed  at  other  points  on  the 
"cured"  trees  and  proved  lethal  (Jaynes 
and  Elliston,  1980;  Anagnostakis, 
1987).  Furthermore,  the  hypovimlent 
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strains  did  not  appear  to  spread 
naturally  among  American  chestnut 
populations  and  were  not  successful 
when  applied  to  some  virulent 
infections.  The  breakdown  in  the  ability 
of  a  hypovirulent  strain  to  transmit  its 
hypovirulent  character  to  some  virulent 
strains  was  found  to  be  due  to 
vegetative  incompatibility  between  the 
strains,  in  which  anastomosis  between 
the  hyphae  of  the  two  strains  fails,  thus 
preventing  transmission  of  the  factor 
(Anagnos-takis,  1977).  Day  etal. 

(1977)  demon-strated  that  almost  all 
hypovirulent  strains  of  the  fungus, 
European  and  American,  contain 
molecules  of  double-stranded 
ribonucleic  acid  (dsRNA)  in  their 
cytoplasm,  while  virulent  strains 
usually  do  not.  Apparently,  this 
dsRNA,  which  has  since  been  found  to 
be  surrounded  by  a  membrane  (Dodds, 
1980)  is  the  factor  responsible  for  the 
transmission  of  hypovirulence 
(Newhouse,  1990). 

The  appearance  of  hypovirulent 
strains  of  the  fungus  has  apparently  not 
been  restricted  to  Europe.  In  1976,  a 
native  American  hypovirulent  strain  of 
the  fungus  was  discovered  in  a  stand  of 
American  chestnuts  in  western 
Michigan  (Elliston  et  al,  1977).  Since 
then,  hypovirulent  isolates  have  been 
found  in  a  number  of  chestnut  stands  in 
Michigan  (Fulbright  et  al ,  1983),  and 
in  some  stands  the  trees  appeared  to  be 
recovering  from  the  blight  (MacDonald 
and  Fulbright,  1989).  Flypovirulent 
isolates  have  also  been  obtained  from 
surviving  American  chestnut  trees  in 
other  states  (Jaynes  and  Elliston,  1982; 
Griffin  etal ,  1983). 

Biotechnological  approaches 

Genetic  Mapping:  With  the  rapid 
progress  currently  being  reported  in  the 
areas  of  plant  molecular  biology  and 


tissue  culture,  new  tools  have  become 
available  that  may  be  applied  in  the 
battle  to  overcome  chestnut  blight. 
Genetic  maps  have  been  developed  for 
the  genomes  of  several  agronomic 
species,  using  DNA  markers.  With 
support  from  the  American  Chestnut 
Foundation,  work  has  begun  to 
construct  such  a  map  for  Castanea  (Dr. 
A.  H.  Ellingboe,  Science  Chair, 
American  Chestnut  Foundation, 
personal  communication).  A  genetic 
map  could  be  extremely  valuable  for 
use  in  Burnham's  (1988)  backcross 
breeding  program  described  earlier,  as 
the  markers  can  be  used  to  accelerate 
selection  of  genotypes  with  the  desired 
combination  of  genes. 

Gene  Transfer:  Another  technique 
that  may  be  applied  to  the  problem  is 
gene  transfer,  involving  the  bio¬ 
technological  tools  of  both  molecular 
genetics  and  tissue  culture.  A  number 
of  methods  have  been  developed  for 
transferring  foreign  DNA  into  plant 
cells,  which  then  incorporate  the  DNA 
into  their  genomes.  The  cells  can  then 
be  cultured  to  grow  entire  plants,  which 
express  the  genes  in  their  phenotypes. 
Researchers  have  already  regenerated 
genetically  engineered  walnut  trees 
(McGranahan  et  al. ,  1988)  and  poplar 
trees  (Fillatti  et  al. ,  1987).  If  genes  can 
be  located  that  confer  resistance  to 
fungal  infection,  it  is  conceivable  that 
these  genes  could  be  transferred  to  the 
American  chestnut.  However,  this  is  a 
very  long-term  goal,  since  no  such  fun¬ 
gal  resistance  genes  are  now  available. 

Tissue  Culture:  Another  problem 
with  gene  transfer  is  that  it  will  be  of  no 
use  unless  whole  trees  can  be 
regenerated  from  the  cells  into  which 
the  genes  are  inserted.  Therefore,  a 
reliable  tissue  culture  regeneration 
system  will  have  to  be  developed  for 
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Fig.  3  Numerous  clonal  chestnut  somatic  embryos  at 
early  stages  of  development.  This  tissue  culture  was 
initiated  from  an  immature  embryo  taken  from  a 
developing  nut  (17x). 


American  chestnut.  Keys  and  Cech 
( 1982)  and  Read  et  at.  ( 1985)  report 
plantlet  regeneration  from  tissue 
cultures  of  American  and  European 
chestnuts  by  inducing  shoots  to 
proliferate  in  culture,  followed  by 
rooting  of  the  shoots. 

cr 

Another  route  for  tissue  culture 
propagation  is  known  as  somatic 
embryogenesis,  in  which  the  products 
of  culture  are  not  shoots,  but  clonal 
populations  of  embryos,  resembling  the 
embryos  found  in  seeds.  In  many  cases 
these  somatic  embryos  can  be 
germinated  to  form  seedling-like 
plantlets.  Embryogenic  regeneration 
systems  have  been  developed  for 
several  tree  species.  If  such  an  embryo¬ 
genic  system  could  be  developed  for 
the  American  chestnut,  it  could  be  put 
to  use,  not  only  for  gene  transfer  work, 
but  as  a  method  for  mass  propagation 
of  selected  genotypes.  Vieitez  et  al. 
(1990)  reported  somatic  embryogenesis 
in  a  C.  sativa  X  crenata  hybrid. 


Fig.  4.  Maturing  chestnut  somatic  embryo,  growing 
from  the  radicle  end  of  a  tissue  cultured  immature 
embryo  taken  from  a  developing  nut  (22x). 


although  complete  plantlets  were  not 
obtained  from  the  somatic  embryos. 

In  the  School  of  Forest  Resources  at 
the  University  of  Georgia,  we  have 
recently  started  somatic  embryo¬ 
genesis  research  with  American 
chestnut.  We  started  our  cultures  from 
young,  developing  embryos  collected 
during  the  summer  of  1990  from 
chestnut  trees  located  in  the  North 
Georgia  mountains.  By  growing  the 
explanted  immature  embryos  in 
culture  on  a  medium  containing  plant 
growth  hormones,  we  induced  them  to 
proliferate  into  a  callus  that  later 
produced  a  number  of  somatic 
embryos  (Figs.  3  and  4).  The  research 
is  still  preliminary  and  the  somatic 
embryos  have  yet  to  germinate  to 
produce  clonal  plantlets.  We  hope  to 
develop  the  system  to  the  point  where 
it  can  be  routinely  used  to  regenerate 
large  numbers  of  plantlets  for  applica¬ 
tion  in  gene  transfer  research  in 
American  chestnut. 
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The  Fire  Ecology 
of  Cumberland  Island 


By  Susan  Power  Bratton 

O  nJuly  15,  1981,  Chief  Ranger 
Zachary  Kirkland  found  himself  facing 
a  fire  in  the  pond  pine  and  ericaceous 
scrub  communities  on  the  north  end  of 
Cumberland  Island  National  Seashore. 
Casting  a  worried  glance  at  the  blaze 
flickering  to  the  south,  he  ordered  his 
quickly  assembled  firefighting  crew  at 
North  Cut  Road  and  Bunkley  Trail  to 
begin  to  construct  a  fire  line  by  clearing 
away  the  leaf  litter,  brush  and  downed 
wood  along  the  road. 

About  3  a.m.,  a  researcher  checking 
the  beach  for  sea  turtle  nests  had 
reported  flames  in  a  forested  area. 
Thunderstorms  had  swept  across  the 
island  that  evening,  so  there  could  have 
been  a  lightning  strike.  A  ranger 
checking  on  the  blaze  had  radioed  for 
assistance. 

Kirkland  realized  his  small  crew  did 
not  have  time  to  construct  an  adequate 
fire  break,  even  along  the  existing  sand 
road.  The  best  thing  to  do  was  ignite  a 
backfire  and  bum  out  the  available  fuel 
between  the  spreading  wildfire  and 
North  Cut.  He  leaned  down  to  light  a 
drip  torch,  the  tool  used  to  start  a 
prescribed  bum.  He  looked  up  again 
and  noted  that  the  blaze  had  turned  into 
“a  fire  ball”  moving  speedily  north 
towards  his  position.  Surrounded  by 
pines,  highly  flammable  shrubs  and  dry 
pockets  of  marsh,  he  prudently  decided 


to  abandon  the  scrub  and  pull  back  to 
protect  the  historic  buildings  at  the  old 
hotel  site  at  High  Point. 

The  blaze,  officially  dubbed  the 
“South  Cut  fire,”  burned  for  two 
weeks,  cost  thousands  of  dollars  to 
suppress  and  generated  considerable 
management  controversy.  Burning 
more  than  1 ,600  acres  and  scorching 
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the  peat  from  the  nearly  dry  surface  of 
Lake  Whitney,  the  conflagration 
threatened  several  residences  and 
destroyed  an  abandoned  sawmill.  The 
fire  spread  from  Bunkley  Trail  south  to 
South  Cut  Road,  west  to  the  salt 
marshes,  north  to  Half  Moon  Bluff  and 
east  almost  to  the  dunes.  If  Kirkland 
had  stayed  on  North  Cut,  he  would 
have  eventually  been  surrounded  by 
flames  whipping  through  the  tops  of 
the  trees. 

After  the  ashes  had  cooled,  the 
questions  remained.  Had  the  National 
Park  Service  been  too  slow  in  taking 
action?  Should  they  have  allowed  the 
State  of  Georgia  to  bring  a  fire  plow 
over  to  the  island  immediately?  Had 
the  fire  damaged  the  fragile  natural 
resources  of  the  island?  Should  the 
National  Park  Service  manage  fire  on 
Cumberland  Island  differently  in  the 
future? 

The  National  Park  Service  was  to 
some  extent  surprised  by  the  South  Cut 
fire,  because,  outside  of  the  Everglades, 
management  of  lightning-ignited  blazes 
had  never  been  a  major  issue  in 
southeastern  National  Parks.  Great 
Smoky  Mountains  National  Park  would 
occasionally  have  a  fire  spread  over 
several  hundred  acres,  but  most  of 
these  were  started  by  arson.  Cape 
Hatteras,  the  oldest  National  Seashore, 
had  not  had  a  serious  fire  since  the  mid- 
1 950s.  Then,  in  1981,  both  Cumberland 
Island  and  Canaveral  National 
Seashore  (and  the  adjoining  Merritt 
Island  Wildlife  Refuge)  had  large 
naturally  ignited  fires. 

To  examine  the  nature  of  these  fires, 
the  coastal  fire  research  program  was 
begun  by  the  University  of  Georgia  in 
the  fall  of  1981.  The  program  selected 
several  issues  for  research.  Was 
lightning  fire  an  historically  important 


disturbance  in  Georgia  Sea  Islands? 

Had  the  South  Cut  area  burned  before? 
Had  the  fire  caused  any  damage  to 
native  plant  communities?  What  were 
the  ecological  dynamics  of  wildfire  on 
the  coastal  barrier  islands?  Why  did  the 
South  Cut  fire  bum  where  it  did?  Why 
did  it  stop  where  it  did?  Would 
buildings,  including  residences  and 
historic  structures,  be  threatened  if 
there  were  another  lightning-ignited 
blaze? 

The  first  project,  completed  by 
graduate  student  Sally  Turner,  helped 
to  clarify  the  fire  history  of  the  island. 
Two  pine  scrub  or  pocosin  areas, 
dominated  by  pond  pine  ( Pinus 
serotina ),  slash  pine  {Pinus  elliottii ), 
palmetto  ( Serenoa  repens ),  fetter-bush 
( Lyonia  spp.),  gallberry  {Ilex  glabra ), 
bayberry  {Myrica  cerifera)  and  low 
blueberry  {Vaccinium  myrsinites),  had 
burned  at  least  two  or  three  times  since 
the  early  1900s.  Fires  in  1954  had 
burned  over  almost  the  same  area  as  the 
South  Cut  fire  of  1981.  This  site  had 
also  burned  at  least  once,  and  perhaps 
twice,  earlier  in  the  century. 

The  Table  Point  scrub  had  burned 
about  1924,  and  in  1963,  1977  and 
1 980.  There  was 
charcoal  present  in 
several  freshwater 
cordgrass  {Spartina 
bakeri)  marshes. 

Island  residents 
reported  that 
wildfires  had  been 
frequent  in  the  past, 
and  that  their 
families  had  burned 
the  sloughs  from 
Willow  Pond  to 
Lake  Whitney,  from 
about  1900  to  1925. 

During  the  Vaccinium  myrsinites 
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summer  of  1 986,  when  the  marshes 
were  again  dry  due  to  drought,  there 
were  five  lightning-caused  ignitions, 
and  one  fire  caused  by  man.  Four  of 
the  fires  spread  through  the  forest 
understory  or  across  freshwater 
marshes  and  were  suppressed  by  park 
fire  crews. 


Burned  salt  marsh  plots 
also  had  a  greater  diversity  of 
species  than  unburned 
controls  and  diversity 
declined  as  the  plots 
recovered. 


Sally  Turner’s  study  indicated  the 
same  scrub  and  marsh  areas  had  burned 
repeatedly  in  the  past,  and  although 
people  had  ignited  some  of  these  fires, 
many  of  them  were  natural,  resulting 
from  summer  thunderstorms.  A 
comparison  of  the  fire  history  data  with 
climatic  records  for  the  Georgia  coast 
indicated  fires  were  most  frequent 
during  droughts  that  occurred  on  a  23- 
to-27-year  cycle.  Scrub  areas  on  the 
island  had  thus  historically  burned 
roughly  every  25  years. 

The  fire  history  of  Cape  Hatteras 
National  Seashore  in  North  Carolina 
was  quite  different  from  that  of 
Cumberland  Island.  Cape  Hatteras  had 
a  long  history  of  human-initiated 
burning  to  clear  brush  and  open 
marshes  for  wildlife.  Lightning, 
however,  was  a  rare  source  of  fire  north 
of  Cape  Fear,  probably  because  the 
thunderstorms  on  the  Outer  Banks  of 
North  Carolina  are  typically  frontal  and 
almost  always  bring  rain.  The 
thunderstorms  on  Cumberland  Island 
and  Canaveral  National  Seashores  are 
often  convectional  and  more  frequently 


produce  dry  lightning.  The  well- 
developed  evergreen  palmetto  and 
ericaceous  understories  are  more  likely 
to  bum  than  the  more  open  understories 
on  the  Outer  Banks  (although  Outer 
Bank  pine  stands  can  still  produce  a 
major  wildfire).  When  Canaveral  and 
Cumberland  were  added  to  the 
National  Park  system  in  the  1970s,  the 
National  Park  Service  did  not  realize 
they  would  have  many  more  natural 
ignitions  than  on  Cape  Hatteras. 

Although  the  fire  history 
information  does  not  allow  exact 
predictions  of  future  fires,  it  suggests 
fire  is  much  more  likely  during 
drought.  Also,  the  fire  history  verified 
that  fire  had  long  been  an 
important  factor  in 
maintaining  the  natural 
vegetation  of  the  islands, 
indicating  that  the  vegetation 
in  the  frequently  burned  areas, 
particularly  in  the  scrub  and  in 
the  fresh  water  marshes,  was 
probably  fire  adapted. 

While  Sally  Turner  was 
working  on  fire  history,  another 
graduate  student,  Kit  Davison, 
investigated  the  effect  of  the 
South  Cut  fire  on  island  plant 
communities.  Davison  put 
sample  plots  in  freshwater 
cordgrass  marsh  dominated  by 
Spartina  bakeri,  in  freshwater 
sawgrass  marsh  dominated  by 
Cladium  jamaicensis\  and  in 
high  salt  marsh  dominated  by 
Spartina  patens.  She  also 
sampled  both  the  canopy  and 
understory  in  pine  scrub 
dominated  by  pond  pine,  in 
oak  scrub  dominated  by  live 
oak  ( Quercus  virginiana )  and 
myrtle  oak  ( Q .  myrtifolia ),  in  mixed 
oak-pine  forest  dominated  by  loblolly 
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pine  ( Pinus  taeda )  and  by  longleaf  pine 
{P.  palustris)  and  evergreen  oaks  and  in 
oak  hardwood  forest  dominated  by  live 
oak. 

Davison  found  that  the  freshwater 
marshes  recovered  very  quickly  after 
the  fire.  After  the  bum  reduced  the 
cover  of  the  dominant  grasses,  other 
species  began  to  appear  including 
marsh  fleabane  (. Pluchea  spp.),  and 
Xyris  spp.  As  the  drought  subsided, 
water  levels  rose  and  the  dominant 
marsh  grasses  recovered,  these 
“invaders”  were  flooded  and  shaded 
out,  leaving  only  the  grass  clumps  and 
the  truly  aquatic  herbs,  such  as 
knotweed  {Polygonum  hydropipe- 
roides),  water  lily  {Nymphaea 
odorata),  and  Ludwigia  linearis.  The 
grasses  showed  speedy  recovery 
through  the  first  fall  after  the  fire,  and 
the  fresh  cordgrass  plots  had  nearly  the 
cover  of  unbumed  control  plots  by  the 
end  of  the  first  growing  season.  The 
sawgrass  plots  recovered  more  slowly, 
and  had  a  little  more  than  half  the  cover 
of  the  controls  at  the  end  of  the  second 
growing  season.  Burned  salt  marsh 
plots  also  had  a  greater  diversity  of 
species  than  unbumed  controls  and 
diversity  declined  as  the  plots 
recovered. 

Through  much  of  the  pine  scrub, 
tree  mortality  was  very  high  (95  to  100 
percent).  In  the  most  intensively  burned 
sites,  most  of  the  soil  organic  matter 
was  gone  and  even  the  saw  palmetto 
rhizomes  had  been  exposed.  Ground 
cover  was  primarily  charcoal  litter  and 
mosses  the  first  year  after  the  fire. 
Where  the  fire  had  been  less  intense, 
herbs  such  as  dog  fennel  {Eupatorium 
capillifolium)  appeared.  Regrowth  in 
the  pine  scrub  was  very  vigorous  and 
dominated  by  shrubs,  including  saw 
palmetto,  live  oak,  sand  oak,  and 


ericads  such  as  Lyonia  spp.  Several 
species,  including  saw  palmetto  and 
blueberry  {Vaccinium  myrsinites), 
flowered  and  fruited  heavily  the  first 
year  after  the  bum,  while  some  of  the 
larger  ericads  resprouted,  regained  part 
of  their  height  and  then  flowered  and 
fruited  heavily  in  the  second  or  third 
year  after  the  bum.  Most  of  the  pine 
seedlings  germinating  did  not  survive 
into  the  second  year  of  sampling,  but  a 
few  have  succeeded  in  pushing  through 
the  shmbs  and  are  slowly  replacing  the 
canopy.  In  the  end,  there  was  probably 
very  little  difference  in  the  species 
composition  of  the  pine  scmb  before 
the  fire  and  three  years  later,  except  for 


In  the  pine-oak  forest,  fire 
intensity  and  canopy 
response  were  variable  and 
appeared  to  depend  upon  the 
understory,  the  amount  of 
fuel  on  the  forest  floor,  the 
type  of  adjoining  vegetation 
and  the  wind  speed  during 
the  fire. 


the  slow  recovery  of  the  pines. 

The  intensity  of  the  fire  and  the 
response  of  the  vegetation  was  more 
variable  in  oak  scmb  and  depended 
partially  upon  the  amount  and  size  of 
the  live  oak  in  the  canopy.  In  general, 
the  larger  the  live  oaks,  the  less  intense 
the  bum.  As  scmb  live  oak  grades  into 
a  well  developed  hardwood  forest,  with 
the  trees  branching  high  above  the  saw 
palmetto,  the  fire  tends  to  bum  through 
the  understory,  rather  than  the  canopy, 
and  may  be  suppressed  by  the  rela¬ 
tively  dense  leaf  litter  and  high  humi¬ 
dity.  Saw  palmetto  regrowth  in  scrub 
and  under  oak  followed  a  seasonal 
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pattern  that  did  not  occur  in  pine  scrub. 
In  pine  scrub,  the  saw  palmetto  tended 
to  continue  to  regain  cover  during  the 
winter,  while  in  oak  scrub,  recovery 
was  more  marked  during  the  growing 
season.  The  oaks  and  evergreen  shrubs 
sprouted  profusely,  and  many  of  these 
new  shoots  were  still  alive  at  the  end  of 
the  second  growing  season  after  the 
fire.  As  was  the  case  with  the  pine 
scrub  there  was  little  evidence  of  either 
ecological  damage  or  of  major  change 
in  species  composition.  Now,  in  the 
tenth  year  after  the  fire,  the  oak  scrub 
looks  much  as  it  looked  prior  to  the 
bum. 

In  the  pine-oak  forest,  fire  intensity 

The  results  of  the  study  led 
to  the  conclusion  that  the 
scrub  and  marsh 
communities  were  actually 
fire  adapted,  and  very  able  to 
withstand  the  intensity  of 
burns  ignited  during 
drought. 

and  canopy  response  were  variable  and 
appeared  to  depend  upon  the  under¬ 
story,  the  amount  of  fuel  on  the  forest 
floor,  the  type  of  adjoining  vegetation 
and  the  wind  speed  during  the  fire. 

Most  of  the  mature  trees  in  one  pine 
stand  near  the  edge  of  the  salt  marsh 
were  killed  when  the  stand  was  hit  by 
flames  driven  by  strong  thunderstorm 
winds.  Other  areas  suffered  less  tree 
mortality,  although  scorch  heights  of  3 
to  10  meters  on  the  pines  were 
common  where  the  fire  had  moved 
through  dense  pine  litter.  Scorch 
heights  on  the  oaks  in  these  areas 
tended  to  be  less  —  about  one  meter. 
Herbaceous  regrowth,  such  as 
throughwort  (Eupatorium  aroma- 


ticurri ),  was  common  after  the  fire,  but 
tended  to  be  crushed  by  falling  debris 
from  dead  trees  or  partially  displaced 
by  grasses  in  the  second  year.  The 
“importance  values”  (an  indicator  of 
dominance)  of  live  oak  increased  after 
the  fire  in  all  but  two  plots  which 
bordered  the  scrub  area  and  had  been 
very  severely  burned.  Understory 
regrowth  was  dominated  by  saw 
palmetto. 

The  results  of  the  study  led  to  the 
conclusion  that  the  scrub  and  marsh 
communities  were  actually  fire 
adapted,  and  very  able  to  withstand  the 
intensity  of  bums  ignited  during 
drought.  The  South  Cut  fire,  despite  its 
size,  had  caused  very  little  change  in 
the  vegetation  of  the  north  end  of 
Cumberland  Island.  The  dominant 
species  had  either  resprouted  or 
reseeded  after  burning.  Only  one  major 
ecological  concern,  in  fact,  grew  out  of 
the  preliminary  investigations.  The 
oaks  adjoining  scrub  and  marsh  areas 
had  been  very  severely  scorched  by  the 
South  Cut  fire  and  many  of  the  trees 
had  died.  Although  this  effect  usually 
only  extended  10  to  30  meters  from  the 
scrub  or  marsh  edge,  it  does  raise  the 
question  of  whether  there  is  any 
chance  the  scrub  is  slowly  expanding 
and  displacing  mature  live  oak  or 
hardwood  forest 

Following  the  initial  evaluation  of 
fire  effects,  a  post-doctoral  research 
associate  at  the  University  of  Georgia, 
Guy  McPherson,  began  a  study  of  the 
boundary  between  the  live  oak 
palmetto  forest  and  the  more  flam¬ 
mable  scrub  and  marsh  communities. 
McPherson  looked  at  aerial 
photographs  taken  in  1953,  1971,  1980, 
1983  and  1988  and  plotted  the 
boundaries  between  the  communities. 
He  also  placed  transects  across  the 


18 


1991 


community  boundaries  in  the  field  and 
sampled  soils  and  vegetation  along 
these  transects.  He  took  soil  samples 
from  his  vegetation  transects  back  to 
the  greenhouse  and  attempted  to  grow 
a  hybrid  grass  ( Sorghum  vulgare  x 
halapense)  on  the  soils,  as  a  test  of 
their  fertility. 

If  repeated  bums  were  tending  to 
extend  the  scrub  community  into  the 
forest,  the  area  of  scrub  should  be 
increasing  after  fires.  McPherson 
actually  found  that  both  scrub  and 
marsh  communities  expanded  during 
the  wet  portion  of  the  coastal 
precipitation  cycle,  and,  despite  the 
fires,  scrub  and  marsh  area  decreased 
during  drought.  The  soil  data  supported 
this  conclusion  and  indicated  that  the 
scrub/forest  boundary  was  determined 
by  the  water  table.  Soil  moisture 
increased  from  less  than  20  percent  to 
more  than  50  percent  along  the 
transects  from  forest  to  pine  scrub.  The 
anaerobic  (low  oxygen)  conditions 
created  by  standing  water  were 
probably  excluding  forest  species  from 
the  scrub.  The  greenhouse  experiment 
found  that  the  hybrid  grass  did  not 
germinate  as  well  on  marsh  soil  as  on 
forest  soil.  The  germination  rates  did 
not  statistically  differ,  however, 
between  the  forest  and  scrub  soils,  and 
soil  fertility  did  not  differ  along  the 
forest/scrub  field  transects.  These 
results  indicate  soil  fertility  differences 
probably  do  not  influence  the  position 
of  the  forest/scrub  boundary.  The  study 
concluded  that  the  extent  of  scrub  and 
marsh  patches  varied  independently  of 
disturbance,  and  that  succession  of 
scrub  to  oak-palmetto  forest  was 
controlled  by  soil  moisture,  rather  than 
soil  fertility. 

The  University  of  Georgia  has 
completed  one  last  field  study  of  fire 


effects  on  Cumberland,  a  study  that 
monitored  the  survival  of  oaks,  red  bay 
(. Persea  borbonia )  and  pines  following 
three  lightning-ignited  fires  during  the 
dry  summer  of  1986.  Even  though 
many  live  oaks  and  laurel  oaks 
0 Quercus  laurifolia)  had  not  just  trunks, 
but  also  canopies,  scorched  during 
these  fires,  very  few  of  these  trees  died. 
As  one  might  expect,  trees  that  had  all 
of  their  leaves  killed  by  fire  usually  did 
not  survive.  About  half  the  trees  with  5 
to  15  percent  of  their  canopies 
surviving  were  still  alive  two  years 
later.  Most  of  the  oaks  with  more  than 
15  percent  of  their  canopy  alive  after 
the  fire  survived. 

Only  one  bum  contained  pines. 

Since  their  lowest  branches  were  higher 
above  the  understory  than  those  of  the 


Even  though  many  live  oaks  and  laurel 
oaks  had  not  just  trunks ,  but  also 
canopies ,  scorched  during  these  fires , 
very  few  of  these  trees  died. 
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oaks,  they  had  less  canopy  damage 
immediately  after  the  fire.  Despite  this, 
several  of  the  pines  died  due  to  a  post¬ 
bum  beetle  infestation,  while  adjoining 
live  oaks  survived.  Red  bays  are 
generally  smaller  trees  than  mature 
oaks  and  are  more  likely  to  be  killed  by 
fire.  Both  oaks  and  red  bays,  including 
those  whose  canopies  had  been 
completely  killed,  root-sprouted 
vigorously.  White-tailed  deer  browsed 
the  sprouts,  however,  and  larger  new 
stems  under  the  dead  trees  were 
limited. 

The  National  Park  Service  has  been 
using  the  results  of  these  studies  to 
guide  natural  resources  management 
planning  for  Cumberland  Island.  First, 
park  resources  managers  have  to 
recognize  that  the  fire  regimes  vary 
among  the  islands,  and  an  appropriate 
fire  management  strategy  for  Cape 
Hatteras  will  be  inappropriate  on 
Cumberland  Island.  Lightning-ignited 
fire  is  an  important  natural  disturbance 
on  the  coastal  barrier  islands  of  Georgia 
and  Florida,  but  less  so  in  North 
Carolina.  Second,  Kirkland  did  the 
right  thing  when  he  pulled  his  fire  crew 
back  from  North  Cut  Road.  Fighting  a 
fire  in  the  scrub  is  difficult,  and  there  is 
really  no  reason  to  stop  a  fire  from 
burning  through  the  scrub.  Over  the 
centuries  there  have  probably  been 
many  wildfires  on  Cumberland  Island. 
Further,  there  is  little  reason  to  worry 
about  the  effect  of  lightning-ignited  fire 
on  the  island,  at  least  on  the  native 
plant  communities.  The  plant  commun¬ 
ities  most  likely  to  bum  regenerate 
quickly.  There  should,  however,  be 
some  concerns  for  the  protection  of 
human-constructed  “improvements” 
near  scmb  areas.  Most  of  the  historic 
buildings  on  the  island  are  surrounded 
by  oaks  or  have  spacious  lawns,  largely 


clear  of  leaf  litter  and  downed  wood. 
Past  island  residents  may  or  may  not 
have  purposefully  removed  brush  from 
around  buildings,  but  the  fact  remains, 
an  open  lawn  helps  to  keep  ticks, 
snakes  and  wildfires  away  from  the 
house. 

There  is  some  evidence  that  the 
people  who  lived  on  the  island  long 


A  new  fire  plan  has  been 
developed  for  Cumberland 
Island  that  recognizes  that 
the  scrub  burns  relatively 
frequently  and  that  this  is  a 
natural  process. 


before  the  National  Park  Service  came 
along  with  fire  ecology  studies  knew 
something  of  the  disturbance  dynamics 
of  the  island.  When  the  South  Cut  fire 
was  racing  towards  the  High  Point 
historic  district  on  the  north  end  of  the 
island,  the  rangers  suggested  that  the 
caretakers  be  evacuated.  An  old  man, 
who  had  worked  on  the  island  for  many 
years,  stood  by  with  his  hands  in  his 
pockets.  He  was  obviously  uncon¬ 
cerned  and  in  no  hurry  to  leave.  When 
someone  asked  him  why  he  wasn’t 
afraid,  the  knowledgeable  old  island 
resident  replied,  “Fire’ll  stop  when  it 
hits  the  big  trees.”  He  had  obviously 
seen  conflagrations  before  and  knew 
the  fire  was  unlikely  to  carry  across  the 
spreading  evergreen  oaks  on  the  lawn. 
Since  suppressing  fires  in  scmb  is 
difficult,  one  of  the  best  ways  to  protect 
historic  structures  is  by  maintaining  the 
historic  lawns  around  the  sites,  and  thus 
getting  rid  of  the  more  flammable 
forest  understory. 

Since  the  northern  end  of  Cumber- 
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land  Island  is  now  a  legislated  wilder¬ 
ness  area,  as  little  human  intrusion  as 
possible  is  desirable  in  fire  manage¬ 
ment.  In  fact,  if  there  were  no 
residences  and  historic  buildings 
adjoining  the  wilderness  area,  naturally 
ignited  fires  could  bum  wherever  the 
wind  and  the  accumulated  fuels  moved 
them  without  harming  island  resources. 
Completely  “natural”  fire  management 
may  eventually  be  possible  over  much 
of  the  island,  but  for  the  moment  some 
amount  of  fire  suppression  is  necessary, 
if  only  to  protect  stmctures.  The 
Yellowstone  fires  of  1988  have  made 
the  National  Park  Service  more 
cautious  about  permitting  natural  fire 
without  very  careful  planning  and  well 
tested  prescriptions. 

A  new  fire  plan  has  been  developed 
for  Cumberland  Island  that  recognizes 
that  the  scrub  bums  relatively 
frequently  and  that  this  is  a  natural 
process.  The  plan  also  recognizes  that 
fire  may  be  desirable  in  other  plant 
communities,  such  as  long  leaf  pine 


stands.  Considering  the  need  to  protect 
human  developments,  the  plan  directs 
reduction  of  fuels  near  vulnerable 
stmctures.  The  potential  role  of  human- 
ignited  prescribed  burning  on 
Cumberland  needs  further  scientific 
investigation.  Prescribed  fire  can  be 
used  to  reduce  fuels  near  buildings,  and 
to  maintain  pine  stands.  With  a  number 
of  private  citizens  continuing  to  live  on 
the  island  under  life  or  long-term 
leases,  however,  fire  management 
strategies  must  consider  not  only  the 
ecological  dynamics  and  structure  of 
native  plant  communities,  but  also 
human  safety  and  protection  of  private 
property.  Further  research  on  the 
disturbance  dynamics  of  coastal 
vegetation  should  allow  the  National 
Park  Service  to  improve  and  refine 
ecologically  based  management 
policies,  so  that  next  time  there  is  a 
fire,  Kirkland,  or  his  equivalent,  will 
have  an  even  better  biological 
understanding  of  how  to  respond. 
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Cedar  Glades 
of  Northwest  Georgia 


A 

ilmong  the  most  abrupt  changes  in 
vegetation  are  those  caused  by  a 
change  in  soils.  Suddenly  a  forest  can 
give  way  to  a  very  open  area  support¬ 
ing  only  a  few  small  trees  and  a 
combination  of  plant  species  that  are 
not  otherwise  found  for  miles.  In 
Georgia  is  found  the  southeastern 
extension  of  such  a  pattern  that  has  its 
greatest  development  in  central 
Tennessee  —  cedar  glades. 

Cedar  glades  are  characterized  by 
limestone  occurring  from  right  at  the 
surface  down  to  only  a  few  inches 
beneath  a  layer  of  soil.  Such  a  soil 
type  often  cannot  support  any  trees 
except  some  small  cedar  trees 
(Juniperus  virginiana),  and  the  low 
adjacent  herbaceous  plants  give  such 


By  Gene  S.  Van  Horn 


an  open  aspect  in  comparison  to  the 
surrounding  deciduous  forest  that  the 
term  “glade”  is  appropriate.  Often 
bare  spots  exist  where  the  limestone 
lacks  even  the  thinnest  soil  covering. 

Such  a  combination  of  few  trees 
and  shallow  soil  has  a  dramatic 
impact  on  herbaceous  plants  in  the 
form  of  extreme  climatic  effects. 
During  summer  months  the  sun  heats 
soil  and  plants  that  would  be  shaded 
in  nearby  forest.  Water  from  rain  may 
puddle  and  saturate  the  soil  during 
part  of  the  year,  but,  since  the  soil 
layer  lacks  storage  capacity,  these 
soils  dry  quickly.  In  spite  of  these 
environmental  problems,  the  first 
checklist  of  cedar  glade  plants  has 
almost  300  species  (Baskin  et  aL, 
1968). 

In  a  sense,  cedar  glades  are  like 
islands,  maintaining  a  combination  of 
plants  different  from  the  surrounding 
area.  Some  species  are  endemic  to 
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cedar  glades;  these  species  occur  in 
cedar  glades,  separated  by  more  than 
a  hundred  miles,  but  nowhere  else. 
Thus,  some  cedar  glade  species  are 
rare  and  endangered,  and  cedar  glades 
must  be  preserved  to  protect  those 
sensitive  species. 

Fortunately,  the  major  cedar 
glades  of  northwest  Georgia  occur  in 
a  protected  area:  Chickamauga 
Battlefield,  the  largest  section  of 
Chickamauga  and  Chattanooga 
National  Military  Park.  The  park  as  a 
whole  has  about  600  species  of  plants 
(Van  Horn,  1981).  The  glades  are  in 
the  eastern  portion  of  Chickamauga 
Battlefield,  all  either  visible  from  the 
road  or  only  a  short  walk  from  a 
parking  place.  The  largest  and  best 
cedar  glades  are  not  in  sight  of  the 
roads  and  only  one  sign  indicates 
cedar  glades.  This  combination  of 
some  cedar  glades  visible  from  the 
road  and  some  away  from  sight  is 
probably  to  our  best  advantage,  since 
everyone  can  see  some  glades,  but 
some  species  receive  extra  protection. 


Fortunately,  the  major  cedar 
glades  of  northwest  Georgia  occur 
in  a  protected  area:  Chickamauga 
Battlefield. 


Several  threatened  plants  grow  in 
the  park’s  cedar  glades.  Psoralea 
subacaulis  (tuberous  psoralea), 
Petalostemum  gattingeri  (Gattinger’s 
prairie  clover),  Silphium  laciniatum 
(compass  plant),  Viola  egglestonii 
(Eggleston’s  violet)  and  Onosmodium 
mode  (false  gromwell)  all  grow  in  the 
park.  Senecio  plattensis  was  discov¬ 
ered  in  1988  in  one  of  the  park’s 
glades.  That  discovery  was  a  new 
state  record  and  set  a  new  southeast¬ 


ern  boundary  for  the  range  of  the 
species  (Ross  and  Van  Horn,  1988). 

For  several  years  in  the  1970s  I 
saw  a  few  plants  of  Onosmodium 
molle  in  a  small  cedar  glade  adjacent 
to  one  of  the  southern  roads  in  the 
park.  Unfortunately,  it  is  seldom  seen 
now.  Perhaps  you  will  see  this 
member  of  the  Boraginaceae.  The 
plant  is  about  three  feet  tall,  relatively 
unbranched,  very  hairy,  and  when  in 
fruit  has  four  nutlets  tucked  between 
the  five  sepals.  The  whitish  flowers 
are  produced  in  arching  groups. 
Onosmodium  has  been  seen  off  the 
cedar  glades,  but  of  course  limestone 
is  near  the  surface  in  many  areas  of 
the  park. 

Not  all  the  cedar  glades  have  the 
same  species,  so  if  you  are  looking 
for  a  particular  species  and  do  not 
find  it  in  one  cedar  glade,  you  should 
try  other  glades. 

A  word  of  caution  may  be  useful 
for  those  visiting  Chickamauga 
Battlefield.  Since  it  is  a  National 
Military  Park  most  people  know  that 
picking  plants  is  prohibited.  In 
addition,  because  so  many  people 
look  for  Civil  War  artifacts,  it  is  even 
illegal  to  have  a  metal  detector  in 
one’s  possession.  Park  rangers  often 
stop  at  parked  cars  and  walk  in  to  see 
what  visitors  are  doing.  An  advantage 
of  having  such  an  active  group  of 
rangers  is  that  we  can  always  ask 
them  questions  about  the  battles  right 
where  they  occurred.  This  is  an 
excellent  place  to  mix  history  and 
botany. 
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Location  of  the  Cedar  Glades 


The  Chickamauga  Battlefield 


Cedar  Glade  A 

Travel  east  on  Reed’s  Bridge  Road 
from  the  junction  of  Highway  27  and 
Reed’s  Bridge  Road  for  0.4  miles. 
Park  at  a  small  parking  area  parallel 
to  the  road  on  the  south  side.  This  is 
at  the  junction  with  another  road 
(Forrest  Road,  no  sign)  extending  to 
the  north.  A  large  monument  to 
Tennessee  Artillery  is  adjacent  to  the 
parking  area.  The  cedar  glade  extends 
south  for  about  100  yards,  and  a 
broad  trail  goes  right  down  the  middle 
of  the  glade.  This  cedar  glade  is  about 
20  yards  wide.  Viola  egglestonii 
grows  here  and  blooms  in  March  and 
April. 


Visitor  Center  is  at  the  north  end  of 
the  park  on  Highway  27.  The  center 
has  books,  miscellaneous  artifacts 


from  the  Civil  War,  a  short  program 
and  free  road  maps  of  the  park. 


Directions  to  the  cedar  glades  given 
here  begin  just  north  of  the  center  at 
the  junction  of  Highway  27  and 


Reed’s  Bridge  Road  (Boynton  Drive 
on  some  maps).  See  Figure  1  for  the 
general  location  of  the  cedar  glades. 
Cedar  glades  are  not  marked  on  the 
park  maps  given  at  the  visitor  center, 
so  you  may  wish  to  take  this  copy  of 
Tipularia  with  you  if  you  visit. 
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Cedar  Glade  B 

Travel  east  another  0.65  miles  to  the 
next  parking  area  parallel  to  and  south 
of  Reed’s  Bridge  Road.  A  metal  sign 
on  the  lawn  reads  “Brannon’s  Division 
Thomas  Corps.”  A  wooden  sign  nearby 
has  the  number  206  plus  two  arrows 
signifying  that  Trail  206  is  behind  the 
sign.  Follow  that  trail  for  a  little  over 
200  steps  to  Trail  207,  which  runs 
parallel  to  the  long  axis  of  the  glade. 
This  cedar  glade  is  about  50  by  200 
yards  in  extent.  It  has  fairly  deep  soil, 
so  there  are  many  cedars.  But  if  you 
walk  away  from  the  trail  through  the 
glade,  rocky  outcroppings  are 
abundant.  Baptisia  australis  grows  here 
and  blooms  April  to  May. 

Cedar  Glade  C 

About  0.9  miles  east  of  cedar  glade 
B  is  the  junction  of  Reed’s  Bridge 
Road  and  Jay’s  Mill  Road.  Turn  south 
onto  Jay’s  Mill  Road.  In  0.2  miles 
Brotherton  Road  connects  from  the 
west.  A  broad  gravel  shoulder  is 
provided  for  parking.  Park  here.  This 
cedar  glade  is  on  both  sides  of  Jay’s 
Mill  Road  for  about  0. 1  mile.  The 
northeast  comer,  north  of  a  stream,  has 
a  good  population  of  Psoralea 
subacaulis.  Look  for  a  low  plant  with 
palmately  compound,  5-  to  7-foliate 
leaves.  The  bluish-purple  to  white 
flowers  appear  in  April  to  May.  The 
diminutive  Ophioglossum  engelmannii 
was  observed  near  the  base  of  a  cedar 
tree  not  very  far  from  the  “Cedar 
Glades”  sign  that  is  south  of  Brotherton 
Road. 


Cedar  Glade  D 

This  last  glade  is  an  important  one  to 
see.  Travel  south  on  Jay’s  Mill  Road  to 
the  junction  of  Viniard- Alexander 
Road.  Drive  westerly  0.65  miles  to  a 
gravel  parking  spot  on  the  south  side  of 
Viniard- Alexander  Road.  This  parking 
area  accommodates  two  to  three  cars 
and  is  directly  across  the  road  from  a 
sign  indicating  Trail  235.  This  site  is 
1 .3  miles  east  of  Highway  27. 

Walk  across  the  road  and  north 
on  Trail  235  about  150  steps  to  a  very 
open  cedar  glade.  The  rock  is  at  or 
very  near  the  surface,  so  few  trees  can 
even  begin  to  grow.  Notice  how 
abruptly  the  forest  stops  around  the 
edge  of  the  glade.  This  glade  has 
many  compass  plants  ( Si  Ip  hi  um 
laciniatum)  that  develop  basal  leaves 
that  tend  to  align  in  a  north-south 
direction.  Flowering  is  July  to 
September. 

After  you  have  explored  this  glade, 
look  toward  the  northeast  comer.  A 
trail  passes  westerly  there,  and  in 
only  about  20  yards  another  cedar 
glade,  with  soil  of  medium  depth,  is 
located.  This  glade  is  dominated  by 
grasses  and  sedges. 
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Map  of  the  eastern  section  of  Chickamauga  Battlefield.  The  approximate 
locations  of  the  major  cedar  glades  are  indicated  by  the  letters  A,  B,  C 
and  D.  These  letters  correspond  to  the  text. 
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Plants  found  in  Chickamauga  Battlefield  cedar  glades 

Terminology  follows  Gleason  (1963)  or  Mahler  (1970). 

Representative  genera  and  species  are: 

Adder’ s-tongue  Fern,  Ophioglossum  engelmannii 
Sedges,  Carex  spp. 

Miscellaneous  genera  of  grasses 
False  Garlic,  Nothoscordum  bivalve 
Rose,  Rosa  Carolina 
Blue  False  Indigo,  Baptisia  australis 
St.  John’s- wort,  Hypericum  dolabriforme 
Violet,  Viola  egglestonii 
Prickly  Pear,  Opuntia  compressa 
Shooting  Star,  Dodecatheon  meadia 
Milkweeds,  Asclepias  spp. 

Hoary  Puccoon,  Lithospermum  cane  see  ns 

Mints,  several  genera 

Beard-tongue,  Penstemon  tenuiflorus 

Wild  Aster,  Aster  ptarmicoides 

Ox-eye  Daisy,  Chrysanthemum  l eucanthemum 

Daisy,  Erigeron  strigosus 

Blazing  Star,  Liatris  spp. 

Coneflower,  Ratibida  pinnata 
Rosin -weed,  Silphium  trifoliatum 
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Jim  Fitts 


Atlanta  Botanical  Garden 
has  role  in  plant  preservation 


ATLANTA  BOTANICAL 
GARDEN 


15  otanical  gardens  have  an  obligation 
to  educate  the  public  about  the 
importance  of  plants  in  everyday  life 
—  and  an  obligation  to  help  preserve 
rare  and  endangered  plants,  says  Robert 
Bowden,  the  new  executive  director  of 
the  Atlanta  Botanical  Garden. 

“In  addition  to  being  a  lovely  place 
to  enjoy  flowers,  a  botanical  garden  is 
also  an  important  germplasm  repository 


Robert  Bowden 


for  rare  and  endangered  plants  and 
plants  generally,”  said  Bowden  in  a 
recent  interview.  With  their  experience 
in  growing  plants,  botanical  gardens 
may  be  one  of  the  best  places  for  rescue 
ex  situ  —  that  is,  growing  rare  and 
endangered  species  in  a  controlled 
environment  in  order  to  reintroduce 
them  to  their  original  site  and  to  similar 
sites. 

Bowden,  who  replaced  the  late  Ann 
Crammond  when  she  retired  last  fall, 
noted  that  there  is  a  book  of  humorous 
definitions  of  gardening  terms  that 
defines  a  botanical  garden  as  “a  zoo  for 
plants.”  “That  really  is  a  segment  of 
what  we  do.  What  Zoo  Atlanta  is  doing 
with  silverback  gorillas,  we  do  with 
plants.” 

An  example  of  this  is  the  recent 
work  done  with  the  purple  pitcher  plant 
(i Sarracenia  purpurea).  Last  July, 
Fuqua  Conservatory  superintendent 
Ron  Determann  began  working  on  a 
project  in  which  several  of  the  plants 
were  taken  back  to  the  Atlanta 
Botanical  Garden’s  greenhouse  and 
multiplied,  then  returned  to  their 
^  original  location  in  the  Chattahoochee 
National  Forest  in  Rabun  County. 
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Conservation  needs  to  be  a  regional 
and  national  cooperative  effort, 
according  to  Bowden.  “We  have  to  be 
careful  in  these  times  of  limited 
financial  resources.  We  don’t  want  to 
replicate  existing  collections  in  the 
area.” 

With  so  many  plant  species  in 
danger,  conservation  and  education  are 
both  important  parts  of  the  mission  of 
botanical  societies,  he  said.  “It’s 
important  to  interest  and  involve  the 
public  in  botanical  gardens  —  whether 
to  explain  what  petunia  to  grow,  what 
plants  are 
drought 
tolerant  or 
what’s  the 
best  grass  to 
grow.  The 
Atlanta 
Botanical 
Garden  is  a 
wonderful 
place  for  people  to  come  with  out-of- 
town  visitors  and  a  perfect  spot  to  just 
gather  one’s  thoughts  and  look  at 
beautiful  things.  That’s  what  it  is  now, 
and  we  want  to  continue  to  be  that.  But 
we  also  have  an  obligation  to  educate 
the  general  public  more  about  the 
importance  of  plants.  It  is  estimated 
that  60,000  plants  in  danger  of 
becoming  extinct  in  the  next  50  years. 
In  addition,  people  depend  on  20  plants 
for  80  percent  of  their  entire  food 
source. 

“In  addition  to  being  an  important 
Atlanta  and  regional  resource,  I’d  like 
to  see  it  become  more  national  and 
international  in  scope.  There  are  more 
than  1 ,500  botanical  gardens  in  the 
world  with  an  average  of  150  million 
visitors  a  year.  It’s  the  responsibility  of 
these  gardens  to  maintain  enthusiasm 
and  help  promote  the  understanding  of 


the  importance  of  plants  in  everyday 
life.” 

The  botanical  garden  will  continue 
with  and  expand  those  programs  that 
people  enjoy  now,  Bowden  said.  “We 
can’t  forget  how  we  got  to  where  we 
are,  but  we  have  to  do  more  because 
time  is  running  out.”  In  fact,  the 
garden’s  traditional  programs  can  go 
hand-in-hand  with  conservation.  “We 
can  teach  gardening  skills  —  and  at  the 
same  time  teach  not  to  dig  up  plants  in 
the  wild.” 

He  noted,  “It’s  difficult  sometimes 

to  try  to 
explain  what 
benefit 
saving  the 
purple 
pitcher  plant 
has  to 
someone 
who  lives  in 
Dunwoody 
or  Marietta.  We  can  say  that  particular 
plant  might  have  some  unknown  food 
value  or  untested  medical  derivatives. 
The  truth  is,  we  don’t  understand  the 
true  potential  of  any  plant.  It  seems 
curious  to  me  that  we  can  indiscrimi¬ 
nately  let  plants  become  extinct  before 
we  fully  understand  them.  I  think  we 
have  an  obligation  to  save  them  until 
we  do  understand  them.  We  have  to 
acknowledge  we  don’t  know 
everything.44 

Bowden  added,  “I  don’t  want  to 
come  in  and  force  conservation  issues 
down  people’s  throats.  I  want  the 
garden  to  continue  to  be  the  pleasant 
place  it  is.  At  the  same  time,  I’d  like  to 
start  in  a  small  way  to  bring  some  of 
these  issues  out  more  into  the  open. 

“I  want  people  to  still  be  able  to  call 
our  plant  hotline  and  ask  what’s  wrong 
with  their  tomatoes.  I  want  them  to  still 


‘It  seems  curious  to  me  that  we  can 
indiscriminately  let  plants  become 
extinct  before  we  fully  understand 
them.  I  think  we  have  an  obligation  to 
save  them  until  we  do  understand  them. 
We  have  to  acknowledge  we  don’t 
know  everything.’ 


Tipularia  29 


come  to  our  gift  shop  for  books  about 
herb  gardening  or  roses.  I  want  them  to 
use  our  excellent  research  library. 

These  are  all  things  the  garden  has 
done  a  very  good  job  at  in  the  past,  and 
I  want  to  continue  them.  But  with 
nearly  60,000  plants  facing  extinction 
around  the  world,  we  have  a  very 
important  educational  mission." 

Bowden  believes  that  there  is  far 
more  the  garden  can  do  to  make  the 
public  more  aware  of  plants  and  their 
importance.  He  said  he'd  like  to  see 
increased 
education 
efforts, 
including 
field  excur¬ 
sions  like  the  Georgia  Botanical 
Society's  —  perhaps  in  cooperation 
with  Bot  Soc. 

The  garden  has  a  grant  for  an 
outreach  program  designed  to  educate 
people  in  the  inner  city  about  plants. 
Also  under  consideration  are  joint 
ventures  with  commercial  plant 
nurseries. “We’ve  done  that  to  some 
extent  already.  For  example.  Pike 
Nurseries  sponsored  the  interactive 
video  in  the  Fuqua  Conservatory.” 

Bowden  said  he  was  attracted  to 
Atlanta  by  the  botanical  garden's 
remarkable  accomplishments  in  only 
12  years.  “I  had  visited  the  Atlanta 
Botanical  Garden  over  the  years.  In 
fact,  I  visited  when  it  was  just  two 
brown  trailers.  There’s  a  great  deal  of 
excitement  here,  and  tremendous 
support  from  the  public.  We  have  one 
of  the  most  enthusiastic  and  well- 
credentialed  staffs  in  the  country  and  an 
extremely  important  living  collection. 

A  lot  of  credit  has  been  given  to  Ann 
Crammond,  and  she  deserved  it.  But  it 
was  also  made  possible  by  the  support 
of  the  board  of  directors,  staff, 


membership,  the  public  and  public 
officials.  It  took  all  these  to  make  it  a 
true  jewel,  for  not  only  Atlanta  but  for 
the  region  and  the  United  States.” 

One  of  the  Atlanta  Botanical 
Garden’s  strengths  is  its  strong 
volunteer  program,  Bowden  says.  “I 
consider  volunteers  unpaid  staff. 
They’re  a  very  valuable  resource  to 
botanical  gardens.  Even  when  spare 
time  is  at  such  a  premium,  we  have 
more  than  600  volunteers.” 

Bowden  came  to  Atlanta  from 

managing  a 
staff  of  50 
horticulturists 
at  the 
Missouri 
Botanical  Garden.  “There,  in 
cooperation  with  the  Center  for  Plant 
Conservation,  we  had  14  rare  and 
endangered  plants  under  our  care.” 

His  “favorite”  was  the  pink  gentian 
root  ( Spigelia  gentianoides).  “We  had 
proposed  to  the  Center  for  Plant 
Conservation  that  it  be  included  in  their 
protection  program,  and  they  approved. 
We  attempted  over  the  years  to  collect 
seed,  but  we  had  a  very  difficult  time 
getting  viable  seed.  When  we  began, 
there  were  only  30  plants  known  to 
exist,  in  Three  Rivers  State  Park  near 
Chattahoochee,  Fla.  After  much 
correspondence  with  Robert  K. 

Godfrey  of  Florida  State  University  and 
Angus  Gholson,  we  identified  some 
other  potential  sites  —  and  we  went  to 
one  of  those  potential  sites  and  found 
more  than  a  hundred.  We  immediately 
contacted  the  lumber  company  that 
owned  the  land,  and  the  people  at  the 
company  were  pleased  to  work  closely 
with  us.” 

Bowden  began  work  as  a  ranger  for 
the  Florida  Department  of  Natural 
Resources,  and  worked  at  Alfred  B. 


Bowden  believes  that  there  is  far  more  the 
garden  can  do  to  make  the  public  more 
aware  of  plants  and  their  importance. 
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Maclay  State  Gardens  in  Florida  from 
1973  to  1982.  There  he  began  his  work 
in  plant  conservation  —  working  to 
preserve  Torreya  taxifolia  in  northeast 
Florida,  which  in  its  native  range  is 
dying  from  an  unknown  fungal  agent. 
He  also  got  his  undergraduate  degree  in 
ornamental  horticulture  and  landscape 
design  during  that  time  from  Florida 
A&M. 

“When  I  was  working  at  Maclay 
there  were  approximately  25  seeds 
produced  each  year  of  native  Tonyea 
taxifolia ,  mostly  in  the  confines  of 
Maclay  —  and  for  two  or  three  years 
failed  to  germinate.  I  was  frustrated 
until  Bob  Godfrey  suggested  that  I 
collect  live  moss  from  the  river  to  use 
as  a  germination  medium.  He  had 
determined  that  some  naturally 
occurring  organisms  apparently  help 
many  seeds  sprout.  I  tried  that  and  in 
the  first  year  24  out  of  25  sprouted. 

You  do  all  that  work  knowing  that  the 
plants  you  grew  from  seed  are  going  to 
die  in  15  to  16  years.  Outside  their 
natural  range  they  do  well.  One  in 
Georgia  is  considered  the  world’s 
largest.” 

His  background  is  rather  unique  — 
and  his  career  is  based  on  being  “goal- 
oriented,”  he  said.  He  was  active  in  the 
American  Association  of  Botanical 
Gardens  and  Arboreta  and  made  it  a 
point  to  talk  to  administrators  of 
botanical  gardens  to  find  out  what  the 
best  preparation  would  be  for  a 
botanical  garden  director.  “The  people  I 
talked  to  said,  ‘We  have  lots  of 
horticulturalists  —  maybe  even  too 
many.  What  we  need  are  people  with 
administrative  skills.”’  He  first  tried  to 
get  as  much  practical  experience  as 
possible. 

In  Tallahassee,  he  managed  a  30- 
acre  public  garden  with  a  small 


government  staff.  This  meant  he 
personally  operated  the  greenhouse, 
oversaw  maintenance  and  instructed  in 
the  garden’s  education  programs.  He 
began  a  volunteer  program,  learned 
how  to  work  with  government 
agencies,  and  became  well  versed  in 
the  importance  of  a  good  rapport  with 
private  industry.  When  he  was  offered 
an  opportunity  to  restore  a  private 
estate  in  Michigan,  he  jumped  at  the 
chance  because  of  the  quality  of  the 
University  of  Michigan’s  public 
administration  program.  As  he  worked 
restoring  the  estate,  he  got  a  master’s 
degree  in  public  administration, 
learning  about  administration, 
budgeting  for  non-profits  and  the  like. 

He  said  his  career  has  been  based  on 
a  fascination  with  plants  —  and  that 
he’s  still  fascinated  by  them.  “I  have 
fun  with  what  I  do.  People  say,  ‘Don’t 
tell  people  you’re  having  fun,  because 
they  won’t  take  you  seriously.’” 

Bowden,  who  grew  up  in  Mentor, 
Ohio,  near  the  Holden  Arboretum  and 
Wayside  Gardens,  said  his  interest  in 
plants  probably  came  from  his  father 
—  an  active  Scoutmaster  who  spent 
every  waking  moment  outdoors  and 
who  worked  part  time  at  Wayside 
Gardens.  His  family's  one-acre  yard 
was  essentially  a  little  arboretum,  with 
more  than  30  types  of  trees,  he  recalled. 

“I  can  remember  helping  my  father 
plant  a  red  jade  flowering  crabapple. 

He  took  an  extraordinary  amount  of 
time  to  do  it,  and  explained  to  me  why 
it  needed  to  be  done  this  way  —  that  if 
he  took  a  shortcut  the  plant  might  die 
and  what  a  waste  that  would  be.  I  still 
use  the  same  techniques  in  planting.” 

—  Ginger  Kaderabek 
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Bookshelf 


The  Georgia  Consmsiney's  Guide 
To  The 


Georgia  Conservancy  fs 
Guide  to  the  North 
Georgia  Mountains 

Ed.  by  Fred  Brown  and  Nell  Jones. 
Atlanta:  The  Georgia  Conservancy, 
1990.  Pp.  x  +  281 .  Paper  14.95. 


This  volume  is  a  companion  to  the 
Conservancy’s  earlier  Guide  to  the 
Georgia  Coast.  Our  state’s  preeminent 
naturalist.  Dr.  Charles  Wharton,  has 
put  the  stamp  of  his  expertise  and  vast 
experience  on  the  whole  work.  It  thus 
is  a  must  have  for  anyone  who  wants 
to  explore  the  natural  wonders  of  the 
mountainous  region  of  Georgia.  The 
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guide  is  packed  solid  with  highly 
detailed  information. 

Beginning  on  the  west  with  the 
Cumberland  Plateau,  the  guide  works 
eastward,  covering  every  point  of 
interest  in  the  Armuchee  Ridges,  the 
Great  Valley,  The  Western  Blue  Ridge 
and  Cohuttas  and  the  Eastern  Blue 
Ridge.  It  describes  areas  in 
neighboring  Alabama  and  North 
Carolina  wherever  these  form  a  natural 
part  of  Georgia  units.  There  is  a 
section  on  Georgia’s  long  trails,  and  an 
appendix  listing  sources  and 
references. 

Canoeing 
is  described 
where 
applicable. 

Items  of 
cultural  or 
historical 

interest  are  mentioned.  Flora  and  fauna 
are  well  —though  not  exhaustively  — 
described.  Several  local  illustrators 
have  graced  the  pages  with  excellent 
drawings  of  the  more  interesting 
species. 

One  of  the  boldest  features  of  the 
Guide  is  its  extensive  use  of  maps.  All 
places  mentioned  in  the  text  are  shown 
on  topographic  maps.  Although  useful 
for  giving  an  accurate  general  idea  of 


terrain  and  watersheds,  the  maps  are  so 
small  that  their  use  for  hiking  is 
probably  limited.  Another  drawback  is 
that  the  red  reference  numbers  are  in  no 
apparent  order,  and  the  place  names  are 
often  too  tiny  to  read.  But  if  the  book’s 
topos  are  less  than  helpful,  an  Appendix 
tells  you  where  you  can  obtain  your 
own.  Besides  the  topo  maps,  there  are 
various  other  maps,  plus  fascinating 
“vista”  diagrams  naming  the  mountains 
that  can  be  seen  from  certain  vantage 
points. 

The  text  gives  driving  and  hiking 

directions, 
along  with 
road  and 
trail 

conditions, 
in  extremely 
careful 
detail.  These 
excellent  directions  are  perhaps  the 
book’s  strongest  feature.  It  now 
becomes  possible,  perhaps  for  the  very 
first  time,  for  the  timid  flatlander  to  find 
his  or  her  way  into  the  remote,  unlisted 
places  where  the  really  good  stuff  is. 
Mountain  exploration  should  now  take 
on  new  meaning  for  the  nature  lover. 

There  are  good  listings  of  flora  in  the 
descriptions  of  most  of  the  places. 
Rarities  are  noted,  as  are  dominant 
plants.  Tree  species  and  even  grasses 
receive  as  much  attention  as  flowers. 
Geology  and  special  rock  formations 
are  noted. 

This  guide  is  surely  destined  for  the 
seat  of  every  BOT  SOCer’s  car.  It  will 
certainly  be  heavily  and  happily  used.  It 
is  a  tremendous  achievement,  the 
essential  tool  which  the  Georgia  nature 
lover  has  long  been  lacking. 

-  Anselm  Atkins 


This  guide  is  surely  destined  for  the  seat  of 
every  BOT  SOCer’s  car.  It  will  certainly  be 
heavily  and  happily  used.  It  is  a  tremendous 
achievement,  the  essential  tool  which  the 
Georgia  nature  lover  has  long  been  lacking. 
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Trees  of  Georgia 
and  Adjacent  States 

By  Claud  L.  Brown  and  Katherine  L. 
Kirkman.  Timber  Press,  Portland, 
Oregon,  1990.  292  pages  of  text,  80 
color  plates  with  433  photographs,  12 
line  drawings,  200  distribution  maps. 
$34.95. 


Why  a  new  book  on  Georgia 
trees?  With  the  publication  in 
1988  of  Wilbur  and  Marion  Duncan's 
Trees  of  the  Southeastern  United  States 
(reviewed  in  the  Spring  1989  issue  of 
Tipularia ),  the  present  authors’  claim 
that  “a  current  guide  to  native  Georgia 
trees  is  not  available"  rings  a  little 
hollow,  especially  since  the  Duncans’ 
book  is  included  in  the  bibliography 
and  is  mentioned  in  the  text  discussion 
of  Quercus  breviloba  and  Q.  sinuata 
(more  on  those  later).  This  is  curious  as 
all  the  authors  are  affiliated  with  the 
University  of  Georgia.  So  why  a  new 
book?  I  haven’t  the  answer,  but  the 
books  are  markedly  different,  and  I  like 
them  both. 

What  to  include  and  exclude  is  a  key 
question  in  any  tree  book.  With  no 
universal  definition  of  a  tree,  each 
author  must  make  his  own.  Here 
Brown  and  Kirkman  are  more  strictly 
tree-like  than  the  Duncans.  The 
Duncans  include  shrubs  that  can  reach 
tree  size,  especially  outside  of  Georgia: 
Juniperus  communis,  Yucca  gloriosa, 

Y.  aloifolia,  Serenoa  repens  (with  a 
photo  from  Georgia’s  Cumberland 
Island),  Robinia  hispida,  Viburnum 
cassinoides,  V.  lentago,  Baccharis 
halmifolia  and  parviflora  are  trees  to 
the  Duncans,  but  shrubs  to  Brown  and 
Kirkman.  The  latter  include  Myrica 


heterophylla,  which  the  Duncans  do 
not. 

Then  comes  the  question  of 
geography.  The  Duncans  take  on  the 
entire  southeast,  while  Brown  and 
Kirkman  strictly  limit  themselves  to  the 
state  of  Georgia.  They  note,  however, 
that  “approximately  235  native  trees 
occur  in  the  Southeast  and  90  percent 
of  these  are  native  to  Georgia,”  and  so 
add  the  words  “and  adjacent  states”  to 
their  title  to  show  usefulness  to  our 
neighbors. 

Another  question  is  whether  to 
include  exotics,  which  the  Duncans  do, 
or  exclude  them,  as  Brown  and 
Kirkman  do.  Having  exotics  helps 
identification  in  disturbed  areas  and  so 
is  useful,  if  not  necessary. 

How  to  arrange  the  book  is  an  area 
of  great  difference.  Both  books  use 
leaves  as  the  basic  feature  for  their 
keys,  and  divide  the  trees  into  artificial 
groups  based  upon  leaf  characters.  The 
Duncans  divide  into  1 1  groups,  while 
Brown  and  Kirkman  use  only  four. 

Groups  seem  to  have  special  signi¬ 
ficance  for  the  Duncans,  as  their  keys 
to  genera  are  placed  in  the  text  with  the 
group,  and  they  limit  them  to  only 
members  of  that  group.  This  means  that 
one  can  find  oaks  in  three  different 
places  (but  one  single  key  is  provided 
for  the  genus  in  one  place).  While  this 
approach  would  have  obvious  appeal 
for  the  “thumb-through”  identifier,  the 
color  plates  are  arranged  by  family,  and 
the  leaf  group  character  is  abandoned 
so  the  utility  for  the  “thumb-througher” 
is  virtually  negated. 

Brown  and  Kirkman  place  their  key 
to  groups  as  the  first  small  key  in  a 
“Summer  Key  to  the  Genera,”  which 
conveniently  places  a  comprehensive 
key  to  all  the  genera  in  one  place.  The 
descriptions  of  the  species  are  then 
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included  by  family,  with  the  families 
arranged  in  supposed  phylogenetic 
order  from  “primitive”  to  “advanced” 
families.  Within  the  family,  genera  and 
species  are  simply  alphabetized.  For 
those  who  have  no  “feel”  for  the 
phylogenetic  order,  an  adequate  index 
will  help  them  find  the  proper  page 
quickly  if  they  know  either  the 
common  or  scientific  name.  The  color 
plates  are  bound  in  the  center  of  the 
book  in  the  same  order. 

Looking  at  the  two  guides,  many 
people  might  be  curious  about  which 
species  one  includes  that  the  other 
doesn’t.  Beyond  the  tree  versus  shrub 
distinction  listed  above,  there  are 
remarkably  few  areas  of  disagreement 
between  the  authors.  The  Duncans 
include  306  and  in  Brown  and  Kirkman 
205,  but  when  limiting  the  comparison 
to  Georgia  natives,  the  list  of 
differences  is  small. 

Brown 
and 

Kirkman 
choose  to 
follow  the 
more 
traditional 
(that  used 
by  most 
other  and 
older 

texts)  approach,  lumping  some  of  the 
Duncan’s  species  into  a  broader  species 
concept:  Persea  borbonia  as  including 
P.  palustris ;  Cyrilla  racemosa  as 
including  C.  parvifolia;  and  Nyssa 
sylvatica  as  including  N.  biflora . 

Some  nomenclatural  problems  seem 
to  have  no  resolution,  with  Brown  and 
Kirkman  taking,  once  again,  the  more 
traditional  approach.  The  large 
silverbell  is  viewed  by  the  Duncans  as 
being  properly  Halesia  tetraptera 


instead  of  H.  Carolina  as  used  by 
Brown  and  Kirkman  and  nearly 
everyone  else.  This  requires  a  change 
in  the  small  silverbell  from  H. 
parviflora  to  H.  Carolina  for  technical 
reasons.  Great  confusion  sets  in  and 
here  is  a  case  where  the  common  name 
is  the  better  name  for  the  plant  when 
one  wants  to  communicate  clearly. 

With  the  chestnut  oaks  and 
chiquapin  oaks  we  have  a  similar  story 
with  Quercus  prinus  being  the  older 
synonym  for  Q.  montana  and  Q. 
muehlenbergii  equalling  Q.  prinoides. 
Both  books  include  notes  and  indexes 
to  the  synonyms,  but  they  are  a  long 
way  from  being  resolved  in  field  usage. 

There  is  one  case  of  disputed 
identification.  Brown  and  Kirkman 
claim  their  field  work  fails  to  show 
Quercus  durandii  from  southwest 
Georgia  that  others,  notably  the 
Duncans,  show  as  occurring  in 

Georgia. 
They  say 
their 

observations 
concur  with 
Robert  K. 
Godfrey 
(whose 
book  on 
Florida 
trees  was 

reviewed  in  the  Spring  1990  issue  of 
Tipularia ).  To  complicate  matters,  the 
Duncans  do  not  use  the  name  Quercus 
durandii ,  but  instead  recognize  three 
species  in  the  Q.  durandii  complex:  Q. 
breviloba,  Q.  sinuata  and  Q.  austrina, 
and  show  all  three  as  occurring  in 
Georgia.  So  take  heart  when  you  have  a 
difficult  time  identifying  a  species.  The 
experts  do  too. 

The  Duncans  include  Quercus 
palustris ,  the  commonly  cultivated  pin 


There  are  several  features  in  Trees  of 
Georgia  that  many  will  find  most  helpful. 
First  of  these  would  be  the  “recognition 
difficulties  with  other  taxa”  discussion  in 
many  of  the  species  descriptions.  It  points  out 
quite  clearly  the  differences  in  most  cases, 
and  at  least  alerts  one  to  be  careful  and 
review  the  other  species. 
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oak,  as  occurring  in  far  northwest 
Georgia  as  a  native,  the  status  being 
given  only  as  a  report  by  Brown  and 
Kirkman  and  not  given  a  species 
description. 

There  are  several  features  in  Trees  of 
Georgia  that  many  will  find  most 
helpful.  First  of  these  would  be  the 
“recognition  difficulties  with  other 
taxa”  discussion  in  many  of  the  species 
descriptions.  It  points  out  quite  clearly 
the  differences  in  most  cases,  and  at 
least  alerts  one  to  be  careful  and  review 
the  other  species.  Also  commonly 
included  are  brief  statements  on  the 
habitats  and  economic,  ornamental  or 
other  uses  of  the  tree.  For  identification, 
a  good  description  is  given  for  the 
leaves,  twigs,  bark,  flowers  and  fruit  for 
most  species,  all  easily  and  quickly 
read. 

The  appendix  has  some  great  helps. 
There  is  a  “Winter  Key  to  Genera  of 
Flowering  Trees,”  followed  by  a 
“Winter  Key  to  Species  of  Flowering 
Trees.”  It  includes  black-and-white 
photographs  of  winter  twigs.  These  are 
features  not  included  in  Duncan  and 
Duncan  and  can  prove  very  useful. 

An  area  I  find  disappointing  is  the 


use  of  Elbert  Little’s  maps  for  the  range 
of  the  trees.  His  1971  work  Arte  of 
United  States  Trees  is  a  monumental 
and  important  work.  But  today  we  have 
much  more  detailed  information  about 
ranges,  and  certainly  have  better 
graphics  tools  than  hand  shading  with  a 
pencil  on  county  outline  maps.  That 
Brown  and  Kirkman  did  much 
updating  to  the  maps  is  commendable, 
but  the  visual  result  is  much  like  a 
Rorschach  ink  blot  test.  They  use  black 
ink  over  the  county  outline  map  that 
obscures  all  the  county  lines.  My  initial 
thought  was  that  this  was  an 
improvement  over  the  two-size  dot 
system  of  the  Duncans,  but  I’m  not 
sure  that  it  succeeds  any  better. 

If  you  had  to  make  a  choice  between 
the  two  books,  it  would  be  a  tough  call. 
If  you  run  into  lots  of  disturbed  places, 
the  inclusion  of  exotics  is  most  helpful, 
and  the  extended  range  is  certainly 
helpful  for  those  who  travel  out  of 
Georgia.  These  criteria  would  make  the 
Duncan  and  Duncan  text  the  choice, 
especially  when  comparing  the  $19.95 
price  to  the  $34.95  of  Brown  and 
Kirkman.  But  if  you  are  a  lover  of  trees 
as  I  am,  you’ll  just  have  to  have  both. 

-  Scott  Ranger 
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SITE-SEEING 

By  Anna  Belle  Close 


rT 7  he  pipsissewa,  Chimaphila 
*  maculata,  is  not  a  show-stopper.  In 
fact,  when  I  spy  it  on  a  Georgia 
Botanical  Society  field  trip  and  call  out, 
“pipsissewa,”  no  one  seems  to  pay 
much  attention.  Is  this  because  it  is  so 
prevalent  —  seen  everywhere  at  all 
times  of  the  year? 

This  may  be,  but  that  has  not  been 
my  experience  —  and  I  began  hiking 
the  Appalachian  Trail  in  the  1950s. 
Usually,  I  see  one  plant  by  itself,  and 
farther  along  the  path  two  or  three 
others. 

Pipsissewa  is  not  exactly  shy, 
however.  Its  leaf  pattern,  especially 
when  seen  among  dead-of-winter 
browns,  is  quite  striking  and  fairly 
shouts,  “Look  at  me.”  The  leafs  year- 
round  dark  green  is  highlighted  by  a 
central,  pale  green  vein,  and  the  vein 
itself  has  thorn-like  stripes  of  the  same 
pale  green  on  each  side. 

It  was  at  least  ten  years  after  first 
becoming  acquainted  with  pipsissewa 
before  I  encountered  it  in  bloom.  Nor 
have  I  seen  very  many  flowering  since. 

Then  came  May  1990.  My  husband 
Bill  and  I  were  on  a  tour  of  gardens  in 
the  Stone  Mountain-Decatur  area.  After 
being  enthralled  by  sophisticated 
gardens,  pools  and  summer  houses 
formally  bordered  with  domestic 
flowers,  and  a  specialized  hosta  garden 
with  thousands  of  plants  gathered  from 
around  the  world,  we  arrived  at  Smoke 
Rise  Elementary  School. 

We  were  handed  a  leaflet  describing 
the  work  of  parents  and  children, 
including  a  list  of  wildflowers  to  be 
found  there.  We  entered  a  trail  and 
soon  began  to  see  them.  They  grew 


naturally  among  the  grasses  and  bmsh 
beneath  the  trees  and  were  labeled  with 
both  the  scientific  and  the  common 
names. 

The  path  curved  along  the  summit  of 
a  100-foot-high  hillside  shaded  mostly 
with  pines.  We  had  gone  perhaps  75 
feet  when  I  was  astonished  to  behold 
quite  a  number  of  pipsissewas  in 
flower.  I  became  more  excited  when  a 
cluster  of  30  blossoming  plants 
appeared  circling  a  pine  tree.  I  counted 
them. 

Then  there  were  more  patches — and 
more.  For  some  300  feet  they  grew  in 
profusion  along  the  path  and  down  the 
hillside. 

Most  of  the  plants  were  in  tight  bud, 
on  stems  of  less  than  six  inches.  Other 
flowers  were  pendant  and  bell-like;  still 
others  were  spread  wide  open, 
displaying  their  waxy  whiteness.  They 
were  difficult  to  photograph,  calling  for 
nose-to-earth  agility. 

I  scanned  the  leaflet’s  listing.  There 
was  no  mention  of  pipsissewa.  By  that 
time  I  was  really  excited.  The  next  day 
we  went  back  to  the  school  and  called 
attention — diplomatically,  I  hope — to 
the  oversight.  I  had  to  be  certain  they 
were  alert  to  the  extravaganza  that  lay 
at  their  feet 

This  site  may  not  be  Georgia’s 
largest  colony  of  pipsissewas,  but 
compared  with  the  one  or  two  plants  I 
customarily  come  across,  it  is  an 
astounding  find. 

Smoke  Rise  Elementary  School  is 
on  Spring  Hill  Road,  off  Hugh  Howell 
Road.  The  wildflower  garden  is  open  at 
all  times  to  everyone. 
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